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PREFACE 

The  publication  of  the  Directory  of  American  Cement  Industries 
and  Hand  Book  of  Cement  Users  is  the  direct  result  of  the  many 
demands  for  information  upon  all  questions  connected  with  the 
manufacture,  sale  and  use  of  cement  which  have  heen  made  upon 
Municipal  Engineering  Magazine  a^d  of  the  conclusion  drawn 
from  close  observation,  that  the  time  has  now  arrived  for  the  publi- 
cation of  such  a  book  giving,  more  particularly  from  the  practical 
and  commercial  standpoints,  the  answers  to  all  the  classes  of 
questions  which  those  interested  in  cement  are  asking. 

The  introductory  chapter  gives  a  short  sketch  of  the  development 
of  the  cement  industry  in  this  country,  beginning  with  the  manu- 
facture of  natural  hydraulic  cement  and  culminating  in  the  manu- 
facture of  the  beat  Portland  cement  at  the  lowest  price  ever  reached. 
The  principles  of  the  various  processes  which  are  in  use  are  stated  in 
the  course  of  this  history.  The  descriptions  of  individual  works 
follow.  These  descriptions  are  carried  to  sufficient  detail  to  give 
the  information  regarding  the  materials  and  processes  used  and  the 
care  taken,  necessary  to  form  a  judgment  of  the  conditions  under 
which  the  cement  is  manufactured,  without  revealing  the  economic 
methods  followed  to  enable  the  factories  to  produce  the  cement  at 
the  lowest  possible  cost.  It  will  be  seen  that  the  same  general  de- 
scription will  answer  for  all  the  factories  in  a  class  and  thus  it  is 
only  necessary  to  give  one  lengthy  description  and  give  in  other 
cases  the  differences  in  design. 

An  examination  of  these  descriptions  will  give  the  reader  a 
general  knowledge  of  all  the  processes  used  and  many  ideas  of 
the  differences  in  detail  made  necessary  by  variations  in  material 
and  local  conditions,  or  introduced  for  economic  reasons. 

The  chapter  on  the  uses  of  cement  is  not  small,  but  it  is  not  com- 
plete. The  extension  of  the  use  of  cement  has  been  so  rapid  in  the 
last  few  years  that  it  is  difficult  to  keep  pace  with  it.  The  chapter 
tries  to  confine  itself  to  such  uses  as  have  stood  the  test  of  time  and 
is  believed  to  fill  the  field  it  attempts  to  cover  satisfactorily.  It 
will  be  extended  in  future  editions  as  may  seem  desirable. 
S 
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6  DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 

The  chapter  on  Bpecifications  gives  samples  of  standard  speci- 
ficationa  for  the  varioua  usee  of  cement  which  are  known  to  give 
satisfaction.  Variations  with  conditions  of  climate,  soil,  mate- 
rials, etc.,  are  shown  in  the  differences  in  specification.  The  author 
and  the  locality  for  which  the  specification  is  made  are  given  when- 
ever it  seemed  desirable. 

Enough  is  given  regarding  testing  laboratories  to  show  what  the 
facilities  in  such  laboratories  should  be,  and  the  work  which  they 
may  be  expected  to  do.  Municipal  and  government  laboratories 
do  not  usually  make  tests  on  materials  beyond  their  own  require- 
ments, but  occasionally  arrangements  for  such  tests  or  the  use  of 
the  machinery  can  be  made.  A  number  of  the  colleges  in  the 
conntry  have  facilities  for  partial  physical  tests  of  cement  and 
concrete  and  for  chemical  analysis,  and  with  most  of  them  arrange- 
ments can  be  made  for  special  tests.  But  few  are  open  at  all 
times  for  testing  on  a  commercial  basis. 

There  are  also  a  number  of  private  laboratories  with  which  ar- 
rangements can  be  made  for  partial  tests  and  analyses  of  cements. 
But  few  of  these  are  on  a  permanent  commercial  basis. 

There  has  been  no  attempt  at  completeness  in  the  list  beyond 
the  laboratories  which  may  be  considered  to  be  always  ready  for 
making  tests  and  analyses  on  a  commercial  basis. 

There  were  some  potent  reasons  for  issuing  the  book  at  the 
earliest  possible  moment  and  it  has  all  been  prepared  since  Novem- 
ber 1st.  This  haste  in  preparation  has  not  been  permitted  to  inter- 
fere with  the  accuracy  of  the  work,  but  the  shortness  of  the  time  hat 
prevented  the  receipt  of  the  information  desired  from  some  oi 
those  who  should  be  represented.  It  is  believed  that  what  is  thut 
omitted  will  not  detract  from  the  value  of  the  book   as   a  whole. 

Some  managers  of  cement  works  have  refused  to  give  the  infor- 
mation requested  from  reasons  of  business  policy  which  seem 
sufficient  to  them  and  will  not  therefore  be  criticised.  It  has  been 
necessary,  however,  to  make  the  proper  notation  to  this  effect  that 
the  reason  for  the  lack  of  information  in  such  cases  may  be  clearly 
understood. 

The  formation  of  new  companies  for  the  manufacture  of  cement 
is  proceeding  with  so  much  rapidity  that  some  of  these  companies 
which  have  not  yet  begun  the  erection  of  works  are  doubtless 
omitted.     Not  a  few  are  omitted  because  the  preliminary  steps 
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PREFACE.  7 

have  not  been  followed  up,  from  failure  of  material  to  show  the  re- 
qulBite  quality  and  failure  to  intereet  the  oecessary  capital. 

.The  list  of  brands  or  names  under  which  cement  ie  Bold  Ib  large, 
larger  than  the  actual  numher  of  different  cements  which  are 
manufactured.  It  is  believed  that  the  book  is  successful  in  list- 
ing each  brand  of  American  Portland  cement  under  at  least  one  of 
ita  names.  The  large  number  of  small  scattered  plants  for  the 
manufacture  of  natural  hydraulic  cement  and  the  fact  that  in  such 
districts  as  that  about  Louisville  the  product  of  many  mills  is 
marketed  by  one  company,  makes  it  probable  that  every  brand  of 
natural  hydraulic  cement  is  not  listed.  All  those  of  more  than 
local  reputations  are  included  in  the  list,  but  less  attention  has  been 
paid  to  this  clasB  of  cements,  except  so  far  as  the  leading  manufac- 
turers are  concerned  than  to  the  American  Portland  cements.  The 
circulars  requesting  information  concerning  cement  contained  a 
request  for  information  regarding  foreign  cements  sold  in  the 
American  market,  which  has  been  overlooked  by  some  of  the  agents 
and  importers  to  which  they  were  sent.  As  the  sale  of  these 
cements  is  at  a  standstill  or  is  diminishing,  strong  effort  to  make 
the  list  of  foreign  cements  complete  has  not  been  made. 

The  list  of  sales  agents  will  be  found  convenient;  It  includes 
all  the  distributers  of  American  cements  and  some  of  the  larger 
dealers  as  well  as  most  of  the  agents  and  importers  of  foreign 
cements.  Cement  manufacturing  companies  who  market  their 
own  products  are  not  included  in  this  list. 

The  list  of  dealers  in  cement  inclndea  those  in  all  cities,  villagea 
and  towns  of  more  than  2,000  population.  It  is  exceptionally  com- 
plete and  accurate.  The  information  is  absolutely  new  and  is 
believed  to  be  strictly  accurate.  It  has  all  been  received  directly 
from  the  towns  themselves  since  January  1,  1901.  This  feature 
makes  it  one  of  the  most  reliable  and  most  complete  lists  of  this 
nature  which  has  ever  been  published. 

The  same  may  be  said  of  the  lists  of  cement  users.  It  has  not 
been  possible  in  all  cases  to  make  a  complete  differentiation  of  con- 
tractors and  workers  in  cement,  nor  has  it  always  been  pMsible  to 
separate  the  names  of  architects  and  engineers  strictly,  according 
to  their  professions.  In  the  first  case  the  list  of  contractors  con- 
tains all  the  nunes  of  contractors  using  cement  in  their  work  and 
the  names  of  such  workers  in  cement  as  are  at  the  same  time  con- 
tractors. 
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The  list  of  workers  in  cement  contains  the  names  of  those  who 
are  to  be  classed  strictly  under  this  heading.  In  the  sanie  way  the 
list  of  engineers  contains  the  names  of  engineers  supervising  the 
use  of  cement,  including  city  engineers,  and  also  the  names  of  those 
who  are  not  definitely  known  to  belong  strictly  to  the  class  of  archi- 
tects.    The  list  of  architects  contains  this  latter  class. 

The  list  of  cement  testing  laboratories  will  be  found  to  be  a 
convenience  when  tests  of  material  are  desired.  There  are  many 
municipal  laboratories  and  small  school  and  college  laboratories 
where  tests  can  be  made,  but  which  can  hardly  be  considered  ready 
for  work  on  short  notice  or  open  to  the  general  public.  The  list 
given  is  reliable  and  distributed  through  the  country  so  that  at 
least  one  laboratory  in  the  list  is  within  easy  reach  from  any  point. 

The  list  of  manufacturers  of  machinery  contains  a  representa- 
tive list  of  the  makers  of  machinery  for  use  iu  the  manufacture  of 
cement  and  of  the  makers  of  tools  for  the  manipulation  of  cement, 
from  concrete  miiers  to  cement  workers'  tools.  The  extension  of 
the  cement  field  and  the  large  number  of  plants  under  construction 
and  contemplated  is  extending  this  list  almost  daily.  No  line  of 
machinery  used  in  a  cement  mill  is  omitted. 

The  fact  that  in  the  smaller  cities  and  towns  the  dealers  ir 
cement  are  also  dealers  in  lime,  plaster  and  other  building  mate- 
risls,  led,  rather  late  in  the  preparation  of  the  book  to  a  decision  to 
include  such  materials  in  the  directory  hats.  This  decision  was 
reached  so  late  that  a  complete  list  could  not  be  prepared  in  time 
for  this  first  edition.  A  very  comprehensive  list  is  presented, 
however,  and  it  will  be  largely  extended  in  future  editions.  It 
may  be  said  that  the  dealers  in  cement  in  cities  and  towns  of  about 
30,000  population  or  less  are  also  dealers  in  lime,  plaster  and 
similar  materials.  This  is  true  to  some  extent  also  in  the  larger 
cities,  80  that  the  list  of  cement  dealers  may  fairly  be  used  where 
the  list  of  dealers  in  the  other  materials  mentioned  is  wanting. 
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INTRODUCTION 

Strictly  speaking,  the  title  of  this  hook.  Directory  of  American 
Cement  Industries,  confines  it  to  the  consideration  of  American 
made  cements  and  this  is  practically  the  case,  but  little  space  being 
taken  up  with  foreign  cements.  A  still  further  restriction  is 
made  so  far  as  the  amount  of  detail  is  concerned,  since  the  cements 
sold  under  the  name  of  Portland  are  thosie  which  are  most  carefully 
and  fully  treated.  The  general  distribution  of  small  -natural 
cement  plants  throughout  the  many  districts  containing  cement 
rock,  which  produce  cement  almost  entirely  for  local  consumption, 
and  the  practical  uniformity  of  methods  used,  make  it  unneces- 
sary to  use  much  space  in  their  consideration,  beyona  the  larger 
works  with  extended  reputation  for  excellence  of  product. 

One  of  the  first  questions  which  arises  is  that  of  definitPon.  Since 
this  is  a.book  which  takes  the  market  as  it  exists,  it  is  necessary  to 
list  all  the  cements  using  the  name  Portland  under  that  classifica- 
tion. Care  is  taken  to  make  the  reference  from  the  lists  of  brands 
and  manufacturers  in  the  Directory  to  the  descriptions  of  wor'  .,, 
materials,  and  processes  so  clear  and  so  convenient  that  it  is  easy 
to  determine  the  character  of  materials  used,  and  the  processes 
used,  and  thus  to  form  a  good  judgment  of  the  kind  and  quality  of 
the  product.  In  general  it  will  be  found  that  under  the  heading 
of  some  one  factory  a  full  description  of  the  materials  and  methods 
is  given  and  that  others  using  practically  the  same  materials  and 
methods  are  described  in  more  condensed  statements,  but  with 
sufficient  fullness  to  be  interpreted  without  further  reference  by 
one  who  has  carefully  gone  over  the  entire  list  of  descriptions 
Many  varieties  of  materials  are  used  and  a  number  of  different 
processes. 

Those  cements  which  are  produced  by  burning  a  natural  cement 
rock  directly  are  all  in  the  class  of  natural  hydraulic  cements.  In 
such  districts  as  Rosendale  and  Louisville,  and  in  such  cases  as 
Utica,  Akron,  Milwaukee,  Fort  Scott,  etc.,  where  the  name  of  the 
district  is  a  distinguishing  mark,  it  is  added  to  the  name  of  the 
brand. 
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Ill  some  cases,  notablj  some  of  the  factories  Id  the  Bosendale 
district,  some  selection  and  mixture  of  rocks  of  somewhat  different 
composition  is  made,  without  the  care  and  expense  incident  to 
regular  chemical  analysis  to  insure  abgolute  uniformity  and 
maximum  quality  of  product.  These  are  classed  as  natural 
hydraulic  cements. 

In  the  Ijehigh  region  it  is  a  common  practice  to  improve  the 
quality  of  the  natural  cement  manufactured  by  adding  to  it  infer- 
ior portions  of  the  product  of  the  Portland  cement  departments,  or 
a  proportion  of  the  regular  Portland  cement  where  the  uniformity 
of  the  rotary  kiln  product  obtains.  This  produces  an  "Improved" 
brand  which  will  be  found  in  the  alphabetical  list  of  natural 
hydraulic  cement  brands  under  "Improved."  Some  of  the  works 
in  the  same  region  place  upon  the  market  second  and  third  grades 
of  Portland  cement,  some  of  which  ate  made  from  the  inferior  por- 
tions of  the  clinker  produced  by  the  kilns  and  some  are  mixtures  of 
a  portion  of  natural  hydraulic  cement  with  the  product  of  the 
Portland  cement  process.  If  marketed  under  the  name  of  Port- 
land cement  they  will  be  foimd  in  that  list,  although  adulterated. 
The  manufacturers  turning  out  these  brands  are  usually  careful  to 
distinguish  between  them  in  their  advertising  literature,  and  the 
tables  of  results  of  tests  will  also  give  some  indication  of  the  differ- 
ence in  quality.  The  names  of  brands  given  under  the  entry  of 
the  company  in  the  list  of  manufacturers  are  as  nearly  as  possible 
in  the  order  of  their  value. 

Perhaps  the  only  definition  of  Portland  cement  which  will  fit  all 
the  American  brands  marketed  under  that  name  is  the  following: 
A  Portland  cement  is  one  made  from  an  artificial  mixture  of  ma- 
lerials  containing  lime,  silica  and  alumina  in  proper  proportions. 
With  a  very  few  exceptions,  which  are  distinguished  wherever  nec- 
essary in  this  book  by  the  word  (pozzuolana)  in'parcnthesis,  this 
definition  may  be  restricted  profitably  by  adding  the  requirement 
that  the  mixture  shall  be  made  by  finely  grinding  the  materials  to- 
gether and  shall  then  be  burned  to  a  hard  clinker  at  a  high  tempera- 
ture. With  this  restriction  all  the  American  cements  which  have 
been  considered  as  belonging  to  this  class  are  included  under  the 
definition,  and  also  those  which,  made  from  slag  and  lime,  are 
treated  by  the  Portland  cement  process  of  mixing,  calcining  and 
grindinfj.  Thcw  cOTiieiitu  can  be  ilistiiigiiisheil  in  the  descriptions 
of  the  works.     There  arc  good  authorities  upon  both  sideu  of  the 
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controversy  over  the  admisBion  of  these  "calcined  slag"  cements  to 
the  class  of  Portland  cements^  and  not  perfect  consistence  in  the 
carious  statements  of  the  same  authorities..  The  writer  prefers  to 
leave  the  high  quality  of  the  cements  made  by  this  process  to  speak 
for  them,  believing  that  as  their  value  is  demonstrated  the  question 
will  settle  itself. 

The  definitions  of  Portland  and  pozzuolana  cementa  recently 
recommended  by  a  commisBion  of  engineer  officers  of  the  United 
States  Army  seem  likely  to  b«  accepted  as  the  standard  definitions 
and  are  here  given.  They  are  on  the  whole  the  most  satisfactory 
practical  statements  of  the  differences  which  have  been  formulated. 
The  board  consisted  of  Maj.  Wm.  L.  Marshall,  Maj.  Wm.  H.  Biiby 
and  Capt.  Charles  S.  Riche,  of  the  Corps  of  Engineers,  United 
States  Army. 

Portland  cements  are  products  obtained  from  the  heating  or  cal- 
cining up  to  incipient  fusion  of  intimate  mixtures,  either  natural 
or  artificial,  of  ai^llaceous  with  calcareous  substances,  the  calcined 
prodnct  to  contain  at  least  1.7  times  as  much  of  lime  by  weight  as 
of  the  materials  which  give  the  lime  its  hydraulic  properties,  and  to 
be  finely  pulverized  after  said  calcination,  and  thereafter  additions 
or  Bubstittitions,  for  the  purpose  only  of  regulating  certain  proper- 
ties of  technical  importance,  to  be  allowable  to  not  exceeding  2 
per  cent,  of  the  calcined  product ;  otherwise  additions  or  substitu- 
tiong,  after  calcination,  are  adulterations,  necessitating  a  change  of 
name. 

Po2znolana  cements  are  products  obtained  by  intimately  and  me- 
chanically mixing,  without  subsequent  calcination,  powdered  hy- 
drates of  lime  with  natural  or  artificial  materials,  which  generally 
do  not  harden  under  water  when  alone,  but  do  so  when  mixed  with 
hydrates  of  lime  (such  materials  being  pozzuolana,  santorin  earth, 
trass  obtained  from  volcanic  tnfa,  furnace  slag,  burnt  clay,  etc.), 
the  mixed  product  being  ground  to  extreme  fineness. 

Rock  from  which  to  make  natural  hydraulic  cement  is  said  to 
have  been  first  discovered  in  this  country  by  Canvass  White  in 
1818,  when  an  engineer  on  the  construction  of  the  Erie  canal.  As 
hydraulic  cement  was  needed  on  other  canals,  other  deposits  were 
found  at  Rosendale,  N".  Y.,  about  1823 ;  Lockport,  N.  Y.,  18S4 ; 
Ijouisville,  Ey.,  1829;  Cumberland  and  Round  Top,  Md.,  1836; 
TItica,  111.,  1838,  and  later  in  Virginia  and  the  Lehigh  Valley 
district  of  Pennsylvania.  Hydraulic  cement  wa-s  first  made  at 
Fort  Scott,  Ean.,  in  1868,  at  Milwaukee  in  187-'). 
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The  development  of  the  natural  cement  industry  is  indicated  by 
the  following  statements  of  the  amounts  manufactured  in  various 
years : 

Tear.        No.  ot  Works.  Prodact.  Valae  in  eta.  s  bbt. 

1880  2,<SO,000  bbls. 

1885  4,100,000     " 

1890  7,082,204    "  51.37 

1896  67  7,741,077     "  50.K 

1898  ■  76  8,418,924     "  46.19   . 

The  general  distribution  of  the  industry  over  the  country  and  the 
variation  in  price  in  different  districts  is  shown  hy  the  following 
table  for  1898: 

state.                           No.  of  Works.        Ho.  ol  BarreL..  ViUue. 

Florida 1  7,500  87,500 

Georgia 1  18,000  13,500 

IllinoiB 3  630,228  220,580 

Indiana  and  Kentucky...  19  2,040,000  816,000 

Kansas 2  160,000  120,000 

Maryland 4  297,175  118,989 

West  Virginia 1  42,874  17,150 

Minnesota 2  128,436  64,218 

New  York 29  4,157,917  2,065,658 

Ohio 3  26,724  13,362 

Pennsylvania 5  499,956  249,978 

Tenneeaee 1  10,000  8,000 

Texas 1  11,000  16,500 

Virginia 3  8,835  5,301 

Wisconsin 1  379,979  151,992 

The  usual  process  used  in  making  natural  hydraulic  cement  is 
to  reduce  the  rock  to  kiln  size  by  crusher  or  otherwise,  and  bum  it 
in  a  continuous  vertical  kiln  into  which  it  is  fed  in  alternate  lay- 
ers with  the  coal  or  coke  used  as  fuel.  The  product  is  taken  out 
cold  at  the  bottom  of  the  kiln,  run  through  crusher  and  cracker  and  ' 
then  ground  between  buhr  stones,  the  fine  materia!  being  separated 
and  that  refused  by  the  screens  returned  to  the  stones  for  further 
grinding.  But  slight  variations  from  this  program  are  made, 
variations  in  plants  being  mainly  in  details  of  handling.  One 
natural  cement  plant  is  considering  the  installation  of  Portland 
cement  grinding  machinery.  The  ordinary  product  of  the  natural 
cement  kiln  is  not  burned  so  hard  as  is  necessary  with  Portland 
cement,  so  that  the  stone  mills  are  ordinarily  able  to  grind  the 
clinker  satisfactorily. 

The  materials  used  for  making  Portland  cement  are  quite  vari- 
ous.     In  the  Lehigh  region  and  those  of  the  sa'me  geological  hori- 
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zon  two  kinds  of  rock  are  used.  One  ie  an  argillaceouB  limestone 
making  a  good  quality  of  natural  hydraulic  cement  when  buraed 
in  the  ordinary  kiln.  The  composition  of  this  rock  is  very  uni-  , 
form  in  the  deposits  which  are  used  for  cement  making  and  the 
beds  are  very  deep,  in  some  cases  approximating  300  feet.  Tq  this 
rock  there  must  be  added  a  certain  proportion  of  limeBtone,  ap- 
proximately 20  per  cent.,  to  produce  the  proper  mixture  to  atand 
the  high  heat  of  the  kilns  and  produce  a  true  Portland  cement. 
These  materials  are  mixed  and  ground,  the  composition  of  the  two- 
kinds  of  stone  being  watched  very  closely  that  necessary  changes 
may  be  made  in  the  proportions.  Gradual  reduction  by  rock  crush- 
ers, crackers,  and  mill  stones.  Griffin  mills  or  ball  and  tube  mills, 
is  the  rule.  Several  new  grinding  mills  are  now  entering  the  field, 
differing  but  little  in  principle  from  some  of  those  in  use,  but 
claiming  special  excellence  in  details.  ' 

The  powdered  stone  from  the  grinding  mills  is  moistened  and 
made  into  bricks  when  burned  in  vertical  kilns,  the  bricks  being 
dried  thoroughly  by  hot  air.  There  are  a  few  modified  Shofer, 
Johnson  and  Dietzsch  continuous  kilns  in  use  and  a  very  few  dome 
kilns.  When  the  latter  kiln  is  used  the  cold  kiln  is  filled  with 
alternate  layers  of  the  bricks  of  slurry  and  the  coal  or  coke  used  as 
fuel.  The  kiln  is  then  ignited  and  kept  burning  until  the  fuel  is 
consumed.  The  amount  of  fuel  to  produce  the  proper  degree  of 
calcination  must  be  determined  before  hand.  When  the  kiln  has 
had  time  to  cool  the  clinker  is  taken  out,  carefully  sorted  and  the 
good  material  sent  to  the  crusher.  Counting  the  time  for  sorting 
and  cooling  the  kiln  the  capacity  of  the  intermittent  kiln  is  about 
25  barrels  of  cement  a  day  when  well  managed,  and  it  requires 
fuel  amounting  to  25  per  cent  or  more  of  the  weight  of  cement 
produced.  The  continuous  vertical  kilns  for  burning  Portland 
cement  must  be  capable  of  attaining  a  much  higher  temperature 
than  the  ordinary  lime  or  natural  cement  kiln:  The  various  pat- 
terns produce  the  same  effect  in  somewhat  similar  manner  to  the 
Shofer  kiln.  It  is  three  stories  in  height.  The  slurry  bricks  are 
put  into  the  kiln  on  the  upper  floor  through  charging  doors  at  the 
foot  of  the  stack.  The  heat  arising  from  the  combustion  below 
thoroughly  dries  the  bricks  and  heats  them.  The  fuel  is  put  in 
through  stoke  holes  on  the  floor  below,  and  may  be  of  the  cheaper 
kinds  of  coal.  The  combustion  takes  place  in  a  section  of  the 
shaft  which  is  very  much  less  in  cross  section  than  either  above  or 
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beloT,  that  the  draft  may  be  concentrated  and  the  heat  eb  inteiiBe 
as  ia  necessary.  The  clinker  is  removed  below  from  an  enlarged 
section  of  the  kiln,  and  as  it  is  removed  the  material  above  drops 
down,  thas  making  the  action  of  the  kiln  continuous.  The  draft 
of  air  for  the  fire  being  through  the  hot  clinker,  serves  to  cool  that 
material  and  itself  becomes  heated  and  thus  aids  eombuBtiOD.  These 
kilns  are  economical  of  fuel,  requiring  about  13  per  cent  of  the 
weight  of  the  cement  product  in  coal.  They  may  be  run  as  high 
as  75  barrels  of  cement  a  day.  The  product  is  more  uniform  than 
with  the  intermittent  kiln,  but  still  requires  careful  selection,  as 
the  process  is  not  absolutely  under  the  constant  control  of  the 
operator. 

The  rotary  kiln  was  invented  in  England,  but  was  made  success- 
ful in  this  country.  In  the  Lehigh  region  the  powdered  atone,  hav- 
ing been  thoroughly  dried  before  grinding,  is  fed  into  the  upper 
end  of  the  rotary  kiln,  which  is  a  steel  cylinder,  lined  as  necessary, 
about  6  feet  in  diameter  and  from  50  to  75  feet  long,  depending 
somewhat  upon  the  form  of  the  material  to  be  burned,  revolving 
slowly.  It  is  set  on  a  slight  incline  so  that  the  raw  material 
gradually  runs  to  the  lower  end.  Gas,  oil  or  powdered  coal  is 
used  as  fuel,  the  one  used  being  forced  under  pressure  into  the 
lower  end,  all  three  burning  at  the  point  of  entrance  with  about  the 
same  character  of  flame.  The  force  of  blast,  amount  of  fuel,  and 
rate  of  rotation  of  the  cylinder  being  under  the  instantaneous  con- 
trol of  the  operator,  the  character  of  the  product  depends  entirely 
.upon  hie  attention  to  the  work,  and  practically  every  particle  of  the 
resulting  clinker  is  capable  of  making  the  highest  grade  of  cement  , 
of  which  the  material  is  capable.  The  rotary  kiln  bums  in  fuel  a 
little  more  than  one-third  the  weight  of  the  cement  produced,  and 
kilns  are  made  capable  of 'turning  out  100  to  150  or  even  175  barrels 
of  cement  a  day.  The  effect  of  this  kiln  upon  the  development  of 
the  cement  industry  is  considered  later. 

The  clinker  may  be  run  through  crushers  and  crackers  if  large 
enough  to  need  it  That  from  rotary  kilns  is,  however,  so  small, 
say  the  size  of  peas  or  a  little  larger,  that  this  is  not  necessary.  A 
few  mills  use  buhr-stones  for  grinding,  but  most  Portland  cement 
clinker  is  too  hard  to  grind  economically  in  this  manner.  The 
Grifiin  mill,  an  American  invention,  consists  of  a  steel  ring  against 
the  inside  surface  of  which  a  heavy  steel  roll  revolving  on  a  vertical 
shaft  presses  by  centrifugal  force.     A  separator  drops  the  fine 
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material  into  conveyors  for  transfer  to  the  stock  room  and  retuma 
the  coarser  material  to  the  mill  for  further  grinding.  Other  mills 
on  similar  principle  but  differing  materially  in  design  are  entering 
the  field.  The  ball  mill  la  approximately  a  cylinder  partly  filled 
with  steel*  halls  or  round  pebbles  of  very  hard  stone  and  arranged 
with  screens  for  separating  the  fine  product  and  returning  the 
coarse  product  to  the  mill.  It  was  originally  used  in  the  same 
manner  as  the  oiher  -miUs  mentioned,  but  is  now  generally  used  aa 
a  first  reducer,  the  material  when  it  is  reduced  to  the  repaired  size 
passing  to  a  tube  mill,  which  has  a  continuous  cylindrical  surface, 
is  much  longer,  and  set  on  a  slight  inclination  so  that  the  material 
passes  slowly  from  one  end  of  the  mill  to  the  other.  The  size  of 
the  particles  of  elioker  fed  to  the  tube  mill,  the  amount  of  pebbles 
with  which  it  is  charged,  the  rate  of  rotation  and  the  length  of  the 
tube  are  variable  quantities,  the  resulting  design  in  any  particular 
ease  giving  a  uniform  fineness  of  product.  The  clinker  from  the 
ball  mill  is  fed  into  the  tube  mill  through  the  axis  at  the  upper 
end  and  drops  out  at  the  circumference  or  otherwise  as  desired  at 
the  lower  end.  If  the  mill  is  property  designed,  a  separator  to  re- 
turn partly  ground  material  is  not  necessary.  There  are  also 
closed  pebble  mills  into  which  the  material  to  be  ground  is  intro- 
duced in  charges,  each  charge  being  run  a  definite  length  of  time, 
as  determined  by  experience.  The  finely  ground  material  is  then 
removed,  and  a  new  charge  put  in.  With  any  of  the  apparatus  men- 
tioned any  desired  degree  of  fineness  can  he  secured.  The  particu- 
lar apparatus  to  be  used,  and  the  length  of  time  the  material  must 
ho,  retained,  depend  upon  the  hardness  of  the  material,  the  fineness 
desired,  and  the  cost  of  operation  allowable. 

In  some  factories  the  raw  materials  are  limestone  and  clay  or 
shale,  which  may  be  treated  by  the  dry  or  the  semi-wet  processes 
already  described. 

In  most  of  the  factories  of  Ohio,  Indiana  and  Michigan 
the  wet  process  of  mixing  the  materials,  or  some  modification  of  it 
is  used.  The  marl  is  excavated  from  the  lake  or  marsh  at  the  bot- 
tom of  which  it  has  been  deposited  and  pumped  or  otherwise  con- 
veyed to  a  bin  or  basin  in  the  factory.  The  clay  or  shale  is  brought 
in  from  the  bank  and  the  two  materials  are  mixed  in  edge  runner 
mills  with  water  enough  to  allow  the  mixture. to  flow  into  another 
basin  and  be  pumped  through  wet  grinding  mills,  and  kept  moving 
in  tanks  where  it  is  analyzed  and  the  mixture  corrected.    Thence 
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the  wet  material  is  pumped  into  the  upper  end  of  rotary  kilns  Bimi- 
lar  to  those  mentioned  above,  dropping  out  at  the  lower  end  a.e  well 
burned  Portland  cement  clinker.  The  process  of  mixing  varies 
somewhat  in  different  mills,  but  is  in  principle  that  followed  in 
the  best  European  plants.  The  material  variations  are  noted  in 
the  descriptions  of  works. 

One  or  two  factories  in  this  country  use  chalk  and  clay. 

The  manufacture  of  a  cement  from  blase  furnace  slag  is  a  re- 
cent development  in  this  country.  Two  factories  are  now  taking 
the  slag  from  furnaces  using  suitable  ore,  cooling  it  suddenly  with 
water  and  mixing  the  resulting  slag  sand  with  limestone  or  lime. 
The  materials  are  thoroughly  dried  and  mixed  and  then  pulverized 
and  fed  to  a  rotary  kiln  according  to  the  dry  process.  The  resulting 
clinker  ig  ground  and  produces  a  cement  with  similar  constituents 
and  characteristics,  and  made  by  a  similar  process  to  other  Ameri- 
can Portland  cements,  so  that  it  can  not  be  excluded  by  definition 
of  process  or  product  from  the  list  of  Portland  cements. 

Several  faotories  are  producing  a  cement  properly  classed  as 
pozzuolana  by  mixing  blast  furnace  slag,  prepared  as  described,  with 
slaked  lime  and  grinding  to  the  desired  fineness.  Although  sold 
under  the  name  of  Portland  cement  and  available  for  maHy  of  the 
same  purposes,  it  is  not  a  true  Portland  cement  according  to  the 
more  restricted  definition  given.  It  is  distinguished  in  the  subse- 
quent descriptions  and  lists  by  the  added  word  pozzuolana. 

A  short  statement  of  the  principal  reasons  for  the  enormous 
development  of  the  American  cement  industry  may  be  of  interest. 
It  is  largely  due  to  two  causes.  One  is  the  increase  in  density  of 
population  and  the  consequent  increase  in  the  amount  of  work  in 
which  cement  has  long  been  used  in  the  great  extension  of  the 
number  of  uses  to  which  cement  can  be  put;  and  the  other  is  the 
development  of  labor-saving  processes  for  manufacture  which  re- 
duce the  cost,  so  that  cement  can  be  used  for  many  constructions 
from  which  it  has  been  largely  excluded  on  account  of  the  relative 
cheapness  of  other  materials. 

The  intermittent  vertical  kiln,  similar  to  the  lime  kiln,  was  first 
used  in  burning  natural  cement,  perhaps  as  early  as  1833,  in  this 
country.  It  was  soon  followed  by  the  continuous  kiln,  of  similar 
type,  but  with  more  than  double  the  capacity,  because  no  time  was 
lost  in  cooling  the  calcined  material  and  recharging  and  refiring 
the  kiln.     The  comparatively  low  temperature  in  these  kilns  is 
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sufficient  f ot  the  calcination  of  the  natural  cement  rock ;  in  fact,  a 
Mgher  temperature  injures  the  product  from  some  deposits  of 
cement  rock. 

The  Portland  cement  industry  developed  in  other  countries, 
notably  in  England,  France  and  Germany,  using  chalk  or  lime- 
stone and  clay  as  materials.  Intermittent  kilns  like  the  dome 
kilns,  continuous  kilns  like  the  Dietzsch,  and  ring  kilns  like  the 
Hoffman  were  used,  the  high  temperatures  necessary  for  com- 
plete calcination  of  the  exact  mixture  necessary  for  Portland 
cement  being  obtainable  in  the  special  combustion  chajnbers  or  by 
the  methods  of  charging  and  burning.  Wit^  the  very  best  of  care, 
however,  it  was  impossible  to  secure  uniform  calcination  of  ail 
the  products  of  the  furnace,  and  very  careful  selection  of  clinker 
was  necessary  that  the  cement  be  uniform.  This  necessitated  much 
hand  labor  with  a  certain  ezpertness,  and  with  the  vast  amount 
of  labor  necessary  in  making  bricks,  drying  them  and  depositing 
them  in  the  kiln  and  the  many  handlings  between,  made  a  total 
which,  nnder  American  conditions  of  labor,  insured  a  price  too  high 
to  compete  with  cement  produced  with  the  cheaper  labor  of  Europe. 

Notwithstanding  this  and  the  entire  difference  in  materialB,  Mr. 
D.  0,  Saylor  conceived  the  ide^  of  making  Portland  cement  by 
European  methods,  modified  to  make  them  fit  the  materials  he  had, 
viz. :  the  natural  cement  rock  of  the  Lehigh  region  and  limestone. 
After  years  of  experimenting  he  succeeded  in  making  a  high  grade 
of  Portland  cement  by  mixing  the  two  kinds  of  rock  in  proper  pro- 
portions, and  by  introducing  labor-saving  devices  and  improved 
machinery  was  able  to  compete  in  the  American  market  with 
foreign  cements,  with  some  help  from  the  tariff,  except  where  the 
prejudice  in  favor  oi  foreign  cement  at  any  price  could  not  be 
overcome. 

Ten  years  after  Mr.  Saylor  made  his  first  Portland  cement  Ban- 
some  patented  in  England  and  the  United  States  the  rotary  kiln, 
using  gas  for  fuel,  but  with  the  small  kilns  used  and  the  previous 
treatment  of  raw  material  it  was  a  failure.  The  Atlas  Portland 
Cement  Company  took  up  the  kiln,  and  with  tbe  more  favorable 
hard  and  dry  materials  of  the  Lehigh  valley  finally  made  a  eaccess 
of  it.  Crude  oil  was  later  introduced  for  fnel  and  the  present  tend- 
ency is  to  use  finely  powdered  coal. 

Mention  donld  be  made  of  earlier  use  of  the  kiln  with  reaaon- 
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able  success  by  Duryee  and  Sanderson  at  Montezuma  and  WallkiU, 

N.  Y.,  in  works  which  are  not  now  in  operation. 

With  the  success  of  this  kiln  the  development  of  the  Portland 
cement  industry  in  this  country  began  in  earnest.  It  is  possible 
to  carry  the  material  from  the  raw  material  cars  to  the  fini^ed 
package  of  cement  without  any  handling,  and  this  great  reduction 
in  the  coat  of  labor  enables  the  American  manufacturer  to  com- 
pete BucceBsfolly  in  price  with  any  country  in  the  world. 

In  1892  the  Warner  Portland  Cement  Company  tried  the  per- 
fected kiln  upon  wet  slurry,  obtained  by  the  mixture  of  marl  and 
clay  in  pug  mills,  instead  of  drying  and  pulverizing  bricks  made 
of  it  and  attempting  to  calcine  this  dust  according  to  the  method 
which  failed  in  England.  This  was  successful,  and  the  develop- 
ment of  the  manufacture  of  cement  in  Northern  Ohio  and  Indiana, 
and  in  Michigan,  is  due  to  this  success,  the  wet  material  fed  in  at 
one  end  of  a  60-foot  kiln  coming  out  at  the  other  perfectly  calcined 
Portland  cement  clinker  of  the  size  of  peas. 

One  feature  of  the  rotary  kiln  process  is  the  absolute  uniformity 
with  which  the  clinker  can  be  calcined.  The  introduction  of  vari- 
able speed  apparatus  puts  the  kilns  under  the  absolute  control  o( 
the  expert  in  charge  of  them,  and.  he  can  determine  exactly  the 
rate  and  amount  of  calcination  the  material  shall  receive. 

The  capacity  of  the  rotary  kilns  in  use  averages  about  125  barrels 
a  day,  say  six  times  the  capacity  of  the  old  intermittent  kiln.  They 
require  more  than  twice  the  fuel  of  the  continuous  vertical  kiln 
per  barrel  of  product,  bo  that  there  is  some  offset  to  the  saving  in 
labor  cost. 

Another  branch  of  the  process  in  which  there  has  been  great  im- 
provement is  the  grinding  of  clinker  and,  where  required,  of  the 
dry  raw  materials.  There  are  two  general  classes  of  mills ;  those  in 
which  the  fine  dust  is  separated  from  the  partly  ground  material, 
the  latter  being  returned  to  the  mills;  and  those  in  which  the 
process  is  continued  long  enough  to  turn  out  the  finished  product 
of  sufficient  fineness.  There  are  indications  of  still  further  im- 
provement in  this  direction  in  the  near  future  in  regard  to  cheap- 
ness of  operation!  It  is  difficult  to  conceive  of  a  better  result  aO 
far  as  fineness  and  uniformity  of  grinding  is  concerned,  any  de- 
sired degree  of  pulverization  being  attainable. 

The  amount  aiid  the  rapidity  of  the  development  are  indicated  by 
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following  figures,  most  of  them  from  the  : 
States  Geological  Survey: 


sports   of   the   United 


Year. 

or  WoFk 

Product. 

Valno.' 

1890 

16 

335,500 

r704,050 

1892 

16 

547,440 

1,152,600 

1893 

19 

590,652 

1,158,138 

1895 

22 

990,324 

1,586,830 

1896 

1,543,023 

2,424,011 

1897 

29 

2,677,775 

4,315,891 

1898 

3,692,284 

5.970,773 

1899 

5,146,064T 

60 

Uil8S5.   ThevalueiD 

The  diatribution  of  the  manufacture  of  Portland  cement  and  the 
development  in  the  regions  named  is  shown  in  the  following  table : 


1890. 

1898. 

District. 

wSi.. 

BarreU. 

^U 

WoAs. 

Barrels. 

Pec 
Cent. 

New  York 

i 
5 
2 
6 

65.000 
201,000 
22.000 
47,500 

19.4 
60 
6.5 
14.1 

7 
9 
6 
9 

554,368 

2,674,304 

265,872 

197,750 

15 

LehiKhC!o.,Pa.,and..i 
PhilEpsburg,  N.  J. . . .  ) 
Ohio                   . 

72.4 
7.2 

AH  other  sections 

5.4 

The  principal  materials  need  are  liie  mixtures  of  cement  rock  or 
clay  and  limestone  and  the  mixtures  of  clay  and  marl.  The  develop- 
ment of  the  two  is  proceeding  by  nearly  equal  steps.  The  great 
majority  of  the  new  works  are  in  the  Lehigh  and  related  regions  of 
the  first-  class  and  in  the  marl  region  of  Ohio,  Indiana  and 
Michigan. 

The  tendency  to  change  in  the  proportion  of  cement  used  of  each 
of  the  great  classes,  natural  hydraulic,  foreign  Portland  and  Ameri- 
can Portland  is  shown  by  a  comparison  of  the  figures  for  1893  and 
1898,  as  follows; 


Year. 

Natoral  Hi'draulic. 

Imported. 

American  Portland. 

1893 

1898 

Barrels. 
7,411,815 

8,418,924 

Per  Cent 
69.4 
59.6 

Barrels. 

2.674,149 
2,013,818 

Percent. 
25.1 

14.3 

Barrels,       Per  Cent. 

590,652  1           5.5 

3.692,284  |        28.1 
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The  gain  in  the  use  of  American  Portland  cement  on  the  use  of 
imported  Portland  cements  is  shown  more  clearly  thus: 

Yesr.  Per  Cent,  or  American  Per  Csnt.  of  ImporMd 

Fortlaad  CJaed.  Cement  Uaed. 


1900  80*  20 

•Estimatsd. 
That  this  increaBe  in  percentage  for  American  cement  ia  due  to 
the  increase  in  the  manufacture  of  American  cement  is  shown  by 
the  table  of  the  growth  in  the  American  cement  industry  and  by 
the  following,  showing  the  uniformity  in  the  rate  of  importation 
of  foreign  cements : 

lear.  Barrels  Imported. 

1890  2,584,125 

1892  2,686,931 

1893  2,674,149 
2,9»7,395 
2,989,597 
2,090,924 
2,013,818 
2,369,023 
2,500,000* 

•Estimated, 

The  rapid  development  in  the  use  of  the  rotary  kiln  is  shown  as 
follows,  tiie  figures  being  in  thouaands  of  barrels  manufactured: 


arrets  by  Botary 

Barrels  by  Vertical 

149,000 

441,0ti0 

242,000 

556,000 

400,000 

589,000 

632,000 

910,000 

1,311,000 

1,366,000 

2,170,000 

1,521,000 

1897 
1898 

The  development  in  the  three  or  four  years  next  following  1898 
is  almost  entirely  by  the  use  of  the  rotary  process,  so  that  when  the 
reports  from  the  factories  completed  in  1899  and  1900  and  to  be 
completed  in  1901  and  1903  are  available  the  vertical  kiln  will  be 
left  far  in  the  rear. 

The  export  of  cement  has  hut  just  begun.  Ab  the  increase  in 
supply  becomes  equal  to  the  demand  competition  reduces  prices  and 
new  markets  will  be  sought.  The  economies  in  manufacture  which 
have  been  introduced  recently  will  enable  some  factories  to  com- 
pete auccessfully  with  cements  of  other  countries  in  price,  as  they 
are  now  able  to  compete  in  quality,  and  exports  may  be  expected  to 
increase  at  a  satisfactory  rate. 
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The  methods  of  testing  cement  which  are  usually  eousidered 
standard  by  American  engineers  are  those  adopted  by  the  Ameri- 
can Society  of  Civil  Engineers  in  1885,  being  recommended  by  a 
strong  committee  with  full  theoretical  and  practical  knowledge  ot 
the  subject.  The  report  of  this  committee  is  given  almost  in  full 
as  on  the  whole  the  most  satisfactory  statement  of  the  tests  which 
should  be  required  and  the  methods  of  making  them.  Some  special 
tests  which  have  been  developed  since  1885  are  appended,  as  well 
as  some  comments  on  the  various  testa  brought  out  by  a  committee 
of  the  Araerican  Society  of  Civil  Engineers  in  1898  and  1899: 

The  testing  of  cement  is  not  so  simple  a  process  as  it  is  sometimes 
thought  to  be.  No  small  degree  of  experience  is  necessary  before 
one  can  manipulate  the  materials  so  as  to  obtain  even  approximate- 
ly accurate  results.  The  first  tests  of  inexperienced  though  intelli- 
gent and  careful  persons,  are  usually  very  contradictory  and  inac- 
curate, and  no  amount  of  experience  can  eliminate  the  variations 
introduced  by  the  personal  equations  of  the  most  conscientious  ob- 
servers. Many  things,  apparently  of  minor  importance,  exert  such 
a  marked  influence  upon  the  results,  that  it  is  only  by  the  great- 
est care  in  every  particular,  aided  by  experience  and  intelligence, 
that  trustworthy  tests  can  be  made. 

The  test  for  tensile  strength  od  a  section  area  of  one  square  inch 
is  recommended,  because,  all  things  considered,  it  seems  best  for 
general  use.  In  the  small  briquette  there  is  less  danger  of  air  bub- 
bles, the  amount  of  material  to  be  handled  is  smaller,  and  the 
machine  for  breaking  may  be  lighter  and  less  costly. 

The  tensile  test,  if  properly  made,  is  a  good,  though  not  a  per- 
fect indication  of  the  value  of  a  cement.  The  time  requisite  for 
making  this  test,  whether  applied  to  either  the  natural  hydraulic 
or  the  Portland  cements,,  is  considerable  (at  least  seven  days,  if  a 
reasonably  reliable  indication  is  to  be  obtained),  and,  as  work  is 
usually  carried  on,  is  frequently  impracticable.  For  this  reason 
short  time  tests  are  allowable  in  cases  of  necessity,  though  the  most 
that  can  be  done  in  such  testing  is  to  determine  if  the  brand  of 
cement  is  of  its  average  quality.  It  is  believed,  however,  that  if  a 
neat  cement  stands  the  one-day  tensile  test,  and  the  tests  for  cheek- 
ing and  for  fineness,  its  safety  for  use  will  be  sufficiently  indicated 
in  the  case  of  a  brand  of  good  reputation ;  for,  it  being  proved  to 
3 
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be  of  average  quality,  it  is  fair  to  suppose  that  its  subsequent  condi- 
tion will  be  what  former  experiments,  to  which  it  owes  its  reputa^ 
tion,  indicate  that  it  should  be.  It  cannot  be  said  that  a  new  and 
untried  cement  will  by  the  saine  tests  be  proved  to  be  satisfactory ; 
only  a  series  of  tests  for  a  considerable  period,  and  with  a  full  dose 
of  sand,  will  show  the  full  value  of  any  cement;  and  it  would  be 
safer  to  use  a  trustworthy  brand  without  applying  any  tests  what- 
ever, than  to  accept  a  new  article  which  had  been  tested  only  as 
cement  and  for  but  one  day. 

The  test  for  compressive  strength  is  a  very  valuable  one  in  point 
of  fact,  but  the  appliances  for  crushing  are  usually  somewhat  cum- 
bersome and  expensive,  so  much  so  that  it  seems  undesirable  that 
both  teats  should  be  embodied  in  a  uniform  method  proposed  for 
general  adoption.  Where  great  interests  are  at  stake,  however, 
and  large  contracts  for  cement  depend  on  the  decision  of  an  engi- 
neer as  to  quality,  both  tests  should  be  used  if  the  requisite  appli- 
ances for  making  them  are  within  reach.  After  the  tensile  strength 
has  been  obtained,  the  ends  of  the  broken  briquettes,  reduced  to  one 
inch  cubes  by  grinding  and  rubbing,  should  be  used  to  obtain  the 
compressive  strength. 

Fineness. — The  strength  of  a  cement  depends  greatly  upon  the 
fineness  to  which  it  is  ground,  especially  when  mixed  with  a  large 
dose  of  sand.  It  is,  therefore,  recommended  that  the  tests  be  made 
with  cement  that  has  passed  through  a  No.  100  sieve  (10,000 
meehea  to  the  square  inch),  made  of  No.  40  wire,  Stubbs'  wire 
gauge.  The  results  thus  obtained  will  indicate  the  grade  which  the 
cement  can  attain,  under  the  condition  that  it  is  finely  ground,  but 
it  does  not  show  whether  or  not  a  given  cement  offered  for  sale 
shall  be  accepted  and  used.  The  determination  of  this  question 
requires  that  the  tests  should  also  be  applied  to  the  cement  as  found 
in  the  market.  Its  quality  may  be  so  high  that  it  will  stand  the 
teats  even  if  very  coarse  and  granular,  and,  on  the  other  hand,  it 
may  be  so  low  that  no  amount  of  pulverization  can  redeem  it.  In 
other  words,  fineness  is  no  sure  indication  of  the  value  of  a  cement, 
although  all  cements  are  improved  by  fine  grinding.  The  finer  the 
cement,  if  otherwise  good,  the  larger  dose  of  sand  it  will  take,  and 
the  greater  its  value. 

Checking  or  Cracking. — The  test  for  cheeking  or  cracking  is  tax 
important  one,  and,  though  simple,  should  never  be  omitted.  It  is 
as  follows : 

Make  two  cakes  of  neat  cement  3  or  3  inches  in  diameter,  about 
i  inch  thick,  with  thin  edges.  Note  the  time  in  minutes  that  these 
cakes,  when  mixed  with  water  to  the  consistency  of  a  stiff  plastic 
mortar,  take  to  set  hard  enough  to  stand  the  wire  teat  recommended 
by  Gen.  <Jilmore,  1-13  inch  diameter  wire  loaded  with  J  of  a  pound, 
and  1-S4  inch  loaded  with  one  pound.  One  of  these  cakiia,  when 
hard  enough,  should  be  put  in  water  and  examined  from  day  to 
day  to  aee  if  it  becomes  contorted,  or  if  cracks  show  themselves  at 
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the  edges,  such  contortionB  or  cracks  indicating  that  the  cement  is 
unfit  for  use  at  that  time.  In  some  cases  the  tendency  to  crack,  if 
caused  by  the  presence  of  too  much  unslacked  lime,  will  disappear 
with  age.  The  remaining  cake  should  be  kept  in  the  air  and  its 
color  observed,  which  for  a  good  cement  should  be  uniform  through- 
out, yellowish  blotches  indicating  a  poor  quality;  the  Portland 
cement  being  of  a  bluish-gray,  and  the  natnral  cements  being  light 
or  dark,  according  to  the  character  of  the  rock  of  which  they  are 
made.  The  color  of  the  cements  when  left  in  the  air  indicates  the 
quality  much  better  than  when  they  are  put  in  water. 

Tests  Recommended. — ^^It  is  recommended  that  tests  for 
hydraulic  cements  be  confined  to  methods  for  determining  fineness, 
liability  to  checking  or  cracking,  and  tensile  strength;  and  for  the 
latter,  for  tests  of  7  days  and  upward,  that  a  mixture  of  1  part  of 
cement  to  1  part  of  sand  for  natural  cements,  and  3  parts  of  sand 
for  Portland  cements,  be  used,  in  addition  to  trials  of  the  neat 
cement.  The  quantities  used  in  the  mixture  should  be  determined 
by  weight. 

The  tests  should  be  applied  to  the  cements  aa  offered  for  sale.  If 
satisfactory  results  are  obtained  with  a  full  dose  of  sand,  the  trials 
need  go  no  further.  If  not,  the  coarser  particles  should  first  be  ex- 
cluded by  using  a  No.  100  sieve,  in  order  to  determine  approxi- 
mately the  grade  the  cement  would  take  if  ground  fine,  for  fine- 
ness is  always  attainable,  while  inherent  merit  may  not  be. 

Your  committee  thinks  it  useful  to  insert  here  a  table  showing 
the  average  minimum  and  maximum  tensile  strength  per  square 
inch  which  some  good  cements  have  attained  when  tested  under  the 
conditions  specified  elsewhere  in  this  report.  Within  the  limits 
given  in  the  following  table,  the  value  of  a  cement  varies  closely 
with  the  tensile  strength  when  tested  with  the  full  dose  of  sand. 

American  natural  cement,  neat: 
.  One  day,  1  hour  or  until  set  in  air,  the  rest  of  the  24  hours  in 
water,  from  40  pounds  to  80  pounds. 

One  week,  1  day  in  air,  6  days  in  water,  from  60  pounds  to  100 
pounds. 

One  month  (28  days),  1  day  in  air,  37  days  in  water,  from  100 
pounds  to  150  pounds. 

One  year,  1  day  in  air,  the  remainder  in  water,  from  300  pounds 
to  400  pounds. 

American  and  foreign  Portland  cements,  neat: 

One  day,  1  hour,  or  until  set  in  air,  the  rest  of  the  24  hours  in 
water,  from  100  pounds  to  140  pounds. 

One  week,  1  day  in  air,  6  days  in  water,  from  S50  pounds  to  550 
pounds. 

One  month  (38  days),  1  day  in  air,  37  days  in  water,  from  350 
pounds  to  700  pounds. 

One  year,  1  day  in  air,  the  remainder  in  water,  from  450  pounds 
to  800  pounds, 
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American  natural  ccmont,  1  part  of  cement  to  1  part  of  sand : 

One  week,  1  day  in  air,  6  days  in  water,  from  30  pounds  to  50 
pounds. 

One  month  (28  days),  1  day  in  air,  37  days  in  water,  from  50 
pounds  to  80  pounds. 

One  year,  1  day  in  air,  the  remainder  in  water,  from  300  pounds 
to  300  pounds. 

American  and  foreign  Portland  cements,  1  part  of  cement  to  3 
partB  of  sand: 

One  week,  1  day  in  air,  6  days  in  water,  from  80  pounds  to  135 
pounds. 

One  month  (38  days),  1  day  in  air,  37  days  in  water,  from  100 
pounds  to  300  pounds. 

One  year,  1  day  in  air,  the  remainder  in  water,  from  300  pounds 
to  350  pounds. 

Standards  of  minimum  fineness  and  tensile  strength  for  Portland 
cement  have  heen  adopted  in  some  foreign  countries. 

Mixing,  Etc. — The  proportions  of  cement,  sand  and  water  should 
he  carefully  determined  by  weight,  the  sand  and  cement  mixed  dry, 
and  all  the  water  added  at  once.  The  mixing  must  be  rapid  and 
thorough,  and  the  mortar,  which  should  be  stiff  and  plastic,  should 
be  firmly  pressed  into  the  molds  with  the  trowel,  without  ram- 
ming, and  struck  off  level ;  the  molds  in  each  instance,  while  being 
charged  and  manipulated,  to  be  laid  directly  on  glass,  slate  or  some 
other  non-absorbent  material.  The  molding  must  be  completed  be- 
fore incipient  setting  begins.  As  soon  as  the  briquettes  are  hard 
enough  to  bear  it,  they  should  be  taken  from  the  molds  and  be  kept 
covered  with  a  damp  cloth  until  they  are  immersed.  For  the  sake 
of  uniformity,  the  briquettes,  both  of  neat  cement  and  those  con- 
taining sand,  should  be  immersed  in  water  at  the  end  of  24  hours, 
except  in  the  case  of  one-day  tests. 

Ordinary,  fresh  clean  water,  having  a  temperature  between  60 
and  70  degrees  P.,  should  be  used  for  the  water  of  mixture  and 
immersion  of  samples. 

The  proportion  of  water  required  varies  with  the  fineness,  age, 
or  other  conditions,  of  the  cement,  and  the  temperature  of  the  air, 
but  is  approximately  as  follows: 

For  briquettes  of  neat  cement :  Portland,  about  35  per  cent. ; 
natural,  about  30  per  cent.  I 

For  briquettes  of  1  part  cement,  1  part  sand:  about  15  per  cent 
of  total  weight  of  sand  and  cement. 

For  briquettes  of  1  part  cement,  3  parts  sand;  about  13  per  cent, 
of  total  weight  of  sand  and  cement. 

The  object  is  to  produce  the  plasticity  of  rather  stiff  plasterer's 
mortar. 

An  average  of  .5  briquettes  may  be  made  for  each  test,  only 
those  breaking  at  the  smallest  section  to  be  taken.    The  briquettes 
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should  always  be  put  in  the  testing  machine  and  broken  immedi- 
ately after  being  taken  out  of  the  water,  and  the  temperature  of  the 
briquettes  and  of  the  testing  room  should  be  constant  between  60 
and  70  degrees  F. 

The  stress  should  be  applied  to  each  briquette  at  a  uniform  rate 
of  about  400  pounds  per  minute,  starting  each  time  at  0.  With  a 
weak  mixture  one-half  the  speed  is  recommended. 

Weight. — The  relation  of  the  weight  of  cement  to  its  tensile 
strength  is  an  uncertain  one.  In  practical  work,  if  used  alone,  it  is 
of  little  value  as  a  test,  while  in  connection  with  the  other  testa 
recommended,  it  is  unnecessary,  except  when  the  relative  bulk  of 
equal  weights  of  cement  is  desired. 

We  recommend  that  the  cubic  foot  be  substituted  for  the  bushel 
aa  the  standard  unit,  whenever  it  is  thought  best  to  use  this  test. 

Setting. — The  rapidity  with  which  a  cement  sets  or  loses  its 
plasticity  furnishes  no  indication  of  its  ultimate  strength.  It 
simply  shows  its  initial  hydraulic  activity. 

For  purposes  of  nomenclature,  the  various  cements  may  be 
divided  arbitrarily  into  two  classes,  namely :  quick-setting,  or  those 
that  set  in  less  than  half  an  hour;  and  slow-setting,  or  those  requir- 
ing half  an  hour  or  more  to  set.  The  cement  must  be  adapted  to 
the  work  required,  as  no  one  cement  is  equally  good  for  all  pur- 
poses. In  submarine  work  a  quick-setting  cement  is  often  impera- 
tively demanded,  and  no  other  will  answer,  while  for  work  above 
the  water  line  less  hydraulic  activity  will  usually  be  preferred. 
Each  individual  case  demands  special  treatment.  The  slow-setting 
natural  cements  should  not  become  warm  while  setting,  but  the 
quick-setting  ones  may,  to  a  moderate  extent,  within  the  degree 
producing  cracks.  Cracks  in  Portland  cement  indicate  too  much 
carbonate  of  lime,  and  in  the  Vicat  cements  too  much  lime  in  the 
origina,l  mixture. 

Sampling. ^-There  is  no  uniformity  of  practice  among  engineers 
as  to  the  sampling  of  the  cement  to  be  tested,  some  testing  every 
tenth  barrel,  others  every  fifth,  and  still  others  every  barrel  de- 
livered. Usually,  where  cement  has  a  good  reputation,  and  is  used 
in  large  masses,  such  as  concrete  in  heavy  foundations,  or  in  the 
backing  or  hearting  of  thick  walls,  the  testing  of  every  fifth  barrel 
seems  to  be  sufficient;  but  in  very  important  work,  where  the 
■strength  of  each  barrel  may  in  a  great  measure  determine  the 
strength  of  that  portion  of  the  work  where  it  is  used,  or  in  the  thin 
walls  of  sewers,  etc.,  etc.,  every  barrel  should  be  tested,  one 
briquette  being  made  from  it. 

In  selecting  cement  for  experimental  purposes,  take  the  samples 
from  the  interior  of  the  original  packages,  at  sufficient  depth  to  in- 
sure a  fair  exponent  of  the  quality,  and  store  the  same  in  tightly- 
closed  receptacles  impervious  to  light  or  dampness  until  required 
for  manipulation,  when  each    sample    of    cement    should    be    so 
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thoroughly  mixed,  by  sifting  or  otherwise,  that  it  shall  be  uniform 
in  character  throughout  its  mass. 

Sieves. — For  ascertaining  the  fineness  of  cement  it  will  be  con- 
venient to  use  three  sieves,  viz. : 

No.  50  (2,500  meBhes  to  the  square  inch),  wire  to  be  of  No,  35 
Stubbs'  wire  gauge. 

No.  74  (5,476  meshes  to  the  square  inch),  wire  to  be  of  No.  37 
Stubbs'  wire  gauge. 

No.  100  (10,000  meshes  to  the  square  inch),  wire  to  be  of  No.  40 
Stubbs'  wire  gauge. 

The  object  ie  to  determine  by  weight  the  percentage  of  each 
sample  that  is  rejected  by  these  sieves,  with  a  view  not  only  of  fur- 
nishing the  means  of  comparison  between  tests  made  of  different 
cements  by  different  observers,  but  indicating  to  the  manufacturer 
the  capacity  of  his  cement  for  improvement  in  a  direction  always 
and  easily  within  his  reach.  As  already  suggested  in  another  con- 
nection, the  tests  for  tensile  strength  should  be  applied  to  the 
cement  as  offered  in  the  market,  as  well  as  to  that  portion  of  it 
which  passes  the  No.  100  sieve. 

For  sand,  two  sieves  are  recommended,  viz. : 

No.  30  (400  meshes  to  the  square  inch),  wire  to  be  of  No.  28 
Stubbs*  wire  gauge. 

No.  30  (900  meshes  to  the  square  inch),  wire  to  be  of  No.  31 
Stubbs'  wire  gauge. 

Standard  Sand. — The  question  of  a  standard  sand  seems  one  of 
great  importance,  for  it  has  been  found  that  sands  looking  alike  and 
sifted  through  the  same  sieves  gives  results  varying  witnin  rather 
wide  limits. 

The  material  that  seems  likely  to  give  the  best  results  is  the 
crushed  quartz  used  in  the  manufacture  of  sand  paper.  It  is  a  com- 
mercial product,  made  in  large  quantities  and  of  standard  grades, 
and  can  be  furnished  of  a  fairly  uniform  quality.  It  is  clean  and 
sharp.  As  it  would  be  used  for  tests  only,  for  purposes  of  compari- 
son with  the  local  standards,  and  with  tests  of  different  cements, 
not  much  of  it  would  be  required.  The  use  of  crushed  quartz  is 
recommended  by  your  committee,  the  degrees  of  fineness  to  be  such 
that  it  will  all  pass  a  No.  20  sieve  and  be  caught  on  a  No.  30  sieve. 
Of  the  regular  grade,  from  15  to  37  per  cent,  of  crushed  quartz  No. 
3  passes  a  No.  30  sieve,  and  none  of  it  passes  a  No.  50  sieve.  A  bed 
of  uniform,  clean  sand  of  the  proper  size  of  grain  has  not  been 
found,  and  it  is  believed  that  to  wash,  dry,  and  sift  any  of  the 
available  sands  would  so  greatly  increase  its  cost,  that  the  product 
would  not  be  much  cheaper  than  the  crushed  quartz,  and  would  be 
much  inferior  to  it  in  sharpness  and  uniform  hardness  of  particles. 

Molds.-^1h.e  molds  furnished  are  usually  of  iron  or  brass.  Wood- 
en lipoids,  if  well  oiled  to  prevent  their  absorbing  water,  answer  a 
good  purpose  for  temporary  use,  but  speedily  become  unfit  for  ac- 
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curate  work.  A  cheap,  durable,  accurate,  and  non-corrodible  mold 
is  much  to  be  desired. 

Clips. — In  using  the  clips  recommended  in  the  preliminary  re- 
port, it  was  found  m  some  instances  that  the  specimens  were  broken 
at  one  of  the  points  where  they  were  held.  This  was  undoubtedly 
caused  by  the  insufficient  surface  of  the  clip,  wAieh,  forming  a 
blunt  point,  forced  out  the  material.  Where  the  specimens  were 
sufficiently  soft  to  allow' this  point  to  be  imbedded,  they  broke  at 
the  smallest  section,  but  when  hard  enough  to  resist  such  imbed- 
ding they  showed  a  wedge-shaped  fracture  at  the  clips.  To  remedy 
this  the  point  should  be  slightly  flattened,  so  as  to  allow  of  more 
metal  surface  in  contact  with  the  briquette.  Clips  made  in  this 
way  have  been  used,  and  good  results  obtained. 

There  should  be  a  strengthening  rib  upon  the  outside  of  the  clips 
to  prevent  them  from  binding  or  breaking  when  the  specimens  are 
very  strong. 

The  clips  should  be  hung  on  pivots,  so  as  to  avoid,  as  much  as 
possible,  cross  strains  upon  the  briquettes. 

Machines. — No  special  machine  has  been  recommended,  aa  those 
in  common'  use  are  of  good  form  for  accurate  work,  if  properly 
used,  though  in  some  cases  these  are  needlessly  strong  and  ex- 
pensive. Machines  with  spring  balances  are  to  be  avoided,  as  more 
liable  to  error  than  others. 

It  is  by  no  means  certain  that  there  exists  any  great  difference 
in  well-made  machines  of  the  standard  forms. 

Amount  of  Material.— The  amount  of  material  needed  for  mat- 
ing five  briquettes  of  the  standard  size  recommended  is,  for  the 
neat  cements,  about  one  and  two-thirds  pounds,  and  for  those  with 
sand,  in  the  proportion  of  three  parts  of  sand  to  one  of  cement, 
about  one  and  one-quarter  pounds  of  sand  and  six  and  two-thirds 
ounces  of  cement. 

Accelerated  Tests. — Several  tests  have  been  used  by  varioiia 
authorities  which  accelerate  the  action  of  the  ingredients  of  the 
cement  and  thus  make  it  possible  to  determine  its  soundness  with- 
out waiting  the  long  periods  of  time  which  are  necessary  under 
ordinary  conditions.  The  simplest  test  of  these  is  the  boiling  test, 
and  while  it  is  a  teat  which  is  considered  to  be  rather  hard  for  a 
cement  to  pass,  most  of  the  American  Portland  cements  and  many 
of  the  natural  hydraulic  cements  can  pass  it.  In  the  case  of  the 
latter  class  of  cements,  however,  inability  te  pass  this  teat  does  not 
always  prove  unsoundness  of  the  cement,  for  some  very  excelleni 
natural  hydraulic  cements  have  ingredients  which  can  not  be  ex- 
pected to  pass  this  test,  and  still  the  cement  may  be  entirely  satis- 
factory for  the  work  required  of  it.  With  the  understanding,  there- 
fore, that  failure  to  pass  the  test  should  call  for  further  study  of  a 
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cement  rather  than  for  its  absolute  rejectioB,  the  test  Ib  one  of 
much  value.  As  presented  by  Prof.  Tetmajer,  the  pats  are  put  in 
cold  water  as  soon  as  possible  after  gauging,  the  water  is  raised  in 
about  one  hour  to  boiling  temperature  and  the  boiling  is  continued 
for  three  hours.  Some  alow-setting  cements  can  not  be  put  into  the 
water  until  they  have  set.  The  pats  should  not  have  thin  edges  but 
should  be  rolled  into  balls  and  carefully 'flattened.  Le  Chatelier 
makes  the  pats  in  cylindrical  form,  3  centimeters  long  and  the 
same  diameter.  An  American  would  make  the  dimensions  each 
one  inch.  Needles  are  set  in  each  end  and  observations  on  the  dis- 
tance apart  of  their  points  show  the  amount  of  swelling.  The 
water  ia  raised  to  boiling  point  in  fifteen  to  thirty  minutes  and 
maintained  there  for  six  hours.  The  pats  are  allowed  to  cool  before 
final  measurements  are  taken.  The  pats  are  allowed  to  set  and  the 
test  is  made  within  24  hours  after  the  time  of  final  set.  Other 
accelerated  tests  use  moist  hot  air,  steam  and  hot  water,  steam  or 
water  under  pressure,  dry  closets  under  a  temperature  above  boil- 
ing point,  and  a  gas  flame.  The  steam  and  hot  water  tests  are  moat 
uniform  and  satisfactory  and  the  boiling  test  is  much  the  easiest  of 
application. 

Chemical  Analysis. — This  is  of  much  value  in  determining  the 
probable  characteristics  of  a  new  cement  and  in  testing  from  time 
to  time  the  freedom  of  the  cement  from  adulterations.  These  tests 
should  be  intrusted  to  chemists  of  experience  in  analysis  of  cement. 
though  any  competent  chemist  can  make  them  if  necessary, 

Adtdierations. — Microscopic  examination  may  detect  adulter- 
ation. Slag  adulterant  may  be  detected  by  stirring  the  cement  into 
a  mixture  of  methylene  iodide  and  benzine.  When  allowed  to 
stand  the  cement  will  settle  to  the  bottom,  with  the  slag  on  top. 
The  density  of  the  mixture  must  be  carefully  fixed  at  the  desired' 
amount,  say  2.95,  hy  adding  the  proper  amount  of  benzine.  Ma- 
chines are  made  for  tests  of  abrasion  of  cement  and  concrete.  A 
number  of  other  tests  are  proposed  for  special  purposes,  but  they 
need  not  be  considered  here,  as  the  tests  given  are  those  which  are  of 
most  value  for  commercial  purposes,  and  those  not  mentioned  are  of 
little  value  unless  made  and  interpreted  by  experts. 

In  a  paper  by  Prof,  W.  K.  Hatt  before  the  Indiana  Engineers'  So- 
ciety occurs  the  following  paragraph,  indicating  a  method  of  detect- 
ing slag  adulteration  of  cement : 
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The  appearance  of  the  slag  cement  is  characterized  by  a  delicate 
lilac  color,  in  some  cases  almost  white.  When  cement  is  made  from 
slag  by  a  pioceee  involving  Toasting  the  cement  la  of  a  dark  color 
like  that  of  ordinary  dark  colored  Portland.  It  has  not  the  coarse 
or  gritty  feeling  which  characterizes  most  Portland  cement.  It 
works  fat,  sets  slowly  and  passes  ordinary  tests  of  permanence 
of  volume. 

A  pat  of  the  cement  exposed  to  the  air  has  to  be  well  covered  to 
prevent  the  surface  from  cracking.  After  drying  out,  it  will  exhibit 
discol orations,  yellowish  or  brown,  whereas  the  pat  hardened  under 
water  will  not  exhibit  such  diecolorations.  The  characteristic  color 
of  the  fracture  of  a  water-hardened  briquette  is  green,  but  when 
the  briquette  dries  out  the  fracture  becomes  white.  The  writer  has 
noticed  this  green  color  with  a  subsequent  change  to  white  in  the 
case  of  a  well  known  Portland  cement,  and  also  the  disoolorations 
in  the  pat,  indicating  slag  adulteration.  The  green  color  is  due  to 
the  presence  in  slag  cement  of  sulphide  of  iron  or  sulphide  of  cal- 
cium. This  sulphide  becomes  oxidized  on  exposure  to  the  air  and 
changes  color.  Slag  cements  usually  contain  from  1  to  1 J  per  cent, 
of  sulphides.  It  is  this  tendency  to  oxidization  on  exposure  to  air 
which  is  destructive  to  mortar  made  o£  slag  cements  containing  an 
excess  of  sulphides  and  makes  it  necessary  to  use  the  product  in 
underground  situations  or  the  interior  of  thick  walls.  A  parallel 
test  of  briquettes  hardened  in  air  and  water  should  be  made  to 
check  up  presence  of  sulphides.  This  disintegration  does  not  occur 
in  case  of  all  slag  cements.    It  is  not  a  necessary  defect. 

A  committee  of  the  American  Society  of  Civil  Engineers  had  the 
question  of  the  adoption  of  standard  methods  of  manipulation  of 
the  tests  above  described  under  consideration  nearly  two  years,  and 
issued  a  circular  asking  for  suggestions  and  criticisms.  Forty-five 
replies  were  received,  which  number,  in  the  opinion  of  the  com- 
mittee, does  not  indicate  a  very  general  interest  in  the  subject,  while 
on  many  points  the  replies  differ  so  greatly  that  the  committee  has 
not  yet  decided  upon  the  formulation  of  a  set  of  recommendations. 
It  is  probably  true  that  the  small  number  of  replies  is  not  due  so 
much  to  the  lack  of  interest  in  the  subject  as  to  the  fact  that  very 
few  persons,  aside  from  the  experts  who  did  reply,  are  able  or 
willing  to  answer  any  large  number  of  the  questions.  The  average 
of  the  opinions  offered  may  be  stated  as  follows : 

Sampling. — The  amount  of  cement  to  be  accepted  on  the  results 
obtained  from  a  single  sample  ia  dependent  on  the  kind  and  repu- 
tation of  the  cement.  The  amount  and  kind  of  work  should  also  be 
considered.  The  amounts  mentioned  by  various  engineers  vary  from 
a  sample  from  one  barrel  in  three  to  one  in  a  carload,  the  pref- 

r,3ili--.-rll>/GOOglC 


30         DIRECTORY  OP  AMERICAN  CEMENT  INDUSTRIES. 

ercnce  being  for  one  barret  in  ten.     The  auger  or  sugar  trier  ia 

generally  used  to  aecure  a  Eample  from  the  center  of  the  package, 
and  nearly  all  keep  samples  from  the  different  packages  distinct. 
This  is  correct,  for  variation  is  what  is  to  be  detected. 

Chemical  Analysis. ^This  is  needed .  only  in  selecting  a  new 
cement  for  acceptance  and  in  securing  data  for  final  condemnation 
of  a  brand  which  is  not  keeping  up  to  the  standard.  The  elements 
or  compounds  which  should  be  determined  are  magnesia,  sul- 
phates and  adulterations.  Some  determine  also  lime,  silica,  alu- 
mina and  iron,  making  the  analysis  as  complete  as  that  of  the 
manufacturer.  Except  for  use  in  sea  water  or  in  other  peculiar 
surroundings,  the  whole  analysis  is  not  usually  required. 

Microscopical  Tests. — These  are  generally  considered  to  be  un- 
necessary, but  they  are  of  some  value  in  determining  adulterants 
and  the  character  of  the  grains  of  cement,  thus  giving  some  check 
on  burning  and  grinding.  Prom  a.  hand-microscope  U>  magnify- 
ing powers  of  80  to  600  diameters  are  recommended  by  various- 
engineers. 

Fineness. — Eiehle  sieves  made  according  to  the  requiremente 
stated  above,  with  50,  74  and  100  meshes  to  the  inch,  are  sug- 
gested for  natural  cement,  and  those  with  74,  100  and  200  meshes 
for  Portland  cements.  About  four  ounces  is  the  popular  amount 
to  be  subjected  to  test.  Hand-shaking  is  said  to  be  preferabte  to  . 
macb  ine-shaking. 

Apparent  Density  ot-  Weight  per  Cubic  Foot. — There  are  so 
many  Tariables  that  this  determination  is  considered  to  be  of  lit- 
tle value.  One  engineer  presents  a  description  of  an  apparatus 
for  determining  the  weight  of  a  briquette,  correcting  it  by  sub- 
tracting the  water  used. 

True  Density  or  Specific  Gravity. — A  few  think  this  determi- 
nation is  of  some  value,  espeeially  in  an  investigation  of  the  mode 
of  manufacture,  one  engineer  stating  that  it  is  the  only  test  by 
which  the  proper  calcination  of  the  clinker  can  be  determined. 

Standard  Sand. — Quartz  sand  of  the  standard  set  above  is  pre- 
ferred for  tests  to  be  compared  with  those  made  by  others.  For  ordi- 
nary watch  test  on  accepted  brands,  the  local  natural  sand,  property 
sifted  to  secure  uniformity  in  sisie,  should  be  sufficient.  The  size 
is  that  passing  a  No.  30  sieve  and  refused  by  a  No.  30  sieve. 

Preparation  of  Posies.— This  is  the  field  in  which  the  personal 
equation  of  the  operator  has  most  effect  upon  the  resulte  of  teste 
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and  is  also  that  in  which  conditions  for  the  moment  of  mixing, 
of  moisture  of  atmosphere  and  of  materials  before  mixing,  of  ce- 
ment as  measured  or  weighed,  of  sand  and  of  temperature,  are  of 
considerable  importance.  The  general  opinion  seems  to  be  that 
the  same  method  of  preparation  should  be  used  for  each  test,  but 
the  answers  in  the  negative  are  from  persons  whose  opinions  have 
sufficient  weight  to  leave  the  question  open  as  yet.  The  German 
official  rules  provide  for  neat  tests  for  time  of  setting  and  sound- 
ness, and  for  teats  of  saud  and  cement  mortar  for  strength.  The 
American  practice  seems  to  have  been  to  test  the  cement  neat  for 
strength,,  but  the  addition  of  the  test  of  mortar  has  become  popu- 
lar, and  should  be  provided  for  in  the  standard  rules.  Experience 
indicates  that  the  results  of  such  tests  are  the  more  valuable,  when 
properly  made,  but  that  they  should  not  entirely  displace  the  neat 


Eighty  per  cent,  of  the  answers  aay  that  the  proportions  of 
sand,  cement  and  water  should  be  stated  by  weight.  This  is  un- 
questionably the  safest  way  to  get  uniform  mixtures,  the  volume 
of  cement  varying  so  much  with  the  method  of  handling.  .Water 
varies  so  slightly  in  weight  per  unit  volume  that  it  can  be  meaa- 
ured  in  the  most  convenient  manner.  The  proportions  will  be 
measured  by  volume  in  actual  work,  but  they  shonld  be  fixed 
originally  for  the  given  materials  by  weight,  and  the  correspond- 
ing proportions  by  volume  can  then  be  determined  for  the  working 
conditions  within  reasonable  limits  of  variation.  As  small  an 
amount  of  water  as  possible  should  be  used  in  preparation  of  the 
paste.  Apparently  slight  difEerences  in  moistness  of  sand  make 
considerable  differences  in  the  amount  of  water  required.  If  the 
laboratory  is  always  dry  and  warm  the  sand  will  become  so  and 
remain  so,  while  if  the  laboratory  is  in  a  damp-  cellar  or  even  in 
a  basement  dry  but  cool,  in  weather  with  air  full  of  moisture  the 
sand  will  absorb  more  or  less  moisture  and  the  variation  in  condi- 
tion of  sand  will  require  a  variation  in  the  amount  of  water.  It 
is  well  known  that  different  brands  of  cement  require  materially 
different  proportions  of  water  to  make  mixtures  of  the  same  con- 
sistency. Exact  proportions  of  water  for  all  conditions  and  ce- 
ments can  not  be  fixed,  therefore.  The  precise  temperature  of  ma- 
terials and  of  air  is  not  important,  the  preference  being  for  tem- 
peratures between  60  and  80  degrees  Fahrenheit,  The  hygromet- 
ric  condition  of  the  air,  is  more  important  than  its  actual  tempera- 
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ture.  The  cement  and  sand  should  be  thoroughly  mixed  dry  and 
the  vater  added  afterward.  Borne  add  the  water  all  at  once  and 
others  add  it  little  by  little.  Trowels,  spatulas,  spoons  and  hands 
are  used  for  mixing.  No  machine  is  comparable  for  Tmiformity 
of  results  with  intelligent  hand  work  by  experienced  operators. 
The  time  required  for  mixing  ie  as  much  a  matter  of  judgment 
as  the  exact  amount  of  water  required  to  make  the  stiffest  pos- 
sible paste,  and  must  be  learned  by  varied  experience.  Mr.  Rich- 
ardson estimates  the  time  at  about  five  minutes  for  slow-setting 
cements  and  less  for  quick-setting  brands. 

In  all  these  points  the  question'  is  not  so  much  what  is  the  best 
method  as  what  method  shall  be  followed  in  order  to  secure  uni- 
formity. In  each  case  there  is  doubless  a  best  method,  and  if  the 
experts,  or  any  large  number  of  them,  can  be  brought  to  agreement 
as  to  what  is  the  best  method,  that  one  should  be  selected. 

But,  for  example,  the  strongest  briquette  is  made  by  using  the 
smallest  possible  amount  of  water.  This  amount  can  not  be  ex- 
actly determined  in  advance  for  all  cements  and  sands  under  all 
conditions,  and  must  be  left  to  the  individual  operator.  A  lower 
tensile  strength  will  be  found  if  more  water  is  used,  but  in  such 
case  the  exact  proportion  of  water  can  be  fixed  by  rule,  and  slight 
differences  in  consistency  of  mortar  on  account  of  peculiarities  of 
the  materials  used  will  make  only  slight  differences  in  strength. 

Time  of  Setting.— The  standard  needles  are  best,  and  neat  ce- 
ment pats.  Most  operators  keep  the  pats  under  a  damp  cloth  or 
in  damp  air.  Mr.  Richardson  says  the  dampness  seriously  delays 
time  of  setting  and  change  in  temperature  changes  rate  of  set. 
Very  few  would  keep  the  pats  in  water. 

Soundness — Tests  for  soundness  are  of  great  value,  some  plac- 
ing them  on  a  par  with  tests  for  tensile  strength.  The  standard 
methods  are  most  popular,  but  a  few  recommend  the  hot  water 
or  boiling  tests.  They  hasten  the  determination.  Natural  and  . 
Portland  cements  can  not  be  treated  alike.  Thus  pats  of  natural 
cement  can  usually  he  put  in  water  as  soon  as  made  without 
disintegrating,  while  some  first  grade  Portland  cements  will  crum- 
ble immediately,  if  so  treated.  Natural  cement  may  not  stand 
the  hot  water  test,  but  any  nonnal  Portland  will  do  so  find  nearly 
all  such  will  stand  the  boiling  test.  Pats  of  Portland  cement 
should  remain  uniform  in  color  and  the  edges  should  remain 
sharp.     Mr.  Gowen  suggests  the  bottle  test,  filling  a  bottb  with 
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a  small  neck  with  a  cement  grout,  the  sample  to  be  watched  for 
cheeks  and  cracks,  as  well  as  for  cracking  of  the  bottle  by  expan- 
sion. Only  a  few  recommend  the  boiling  test,  and  they  seem  to 
prefer  that  it  be  left  to  the  well  equipped  special  laboratory,  in- 
dicating that  failure  under  the  conditions  of  the  ordinary  city 
laboratory  should  not  be  taken  as  certain  condemnation  of  the  ce- 
ment. 

Compressive  Strength. — With  reference  to  tests  of  compressive 
strength,  nearly  all  advise  them,  one  or  two  depending  upon  them 
to  the  exclusion  of  those  of  tensile  and  transverse  strength.  The 
opinion  seems  to  be  general  that  the  tests  can  not  be  made  in  a 
temporary  laboratory,  must  be  made  in  permanent  com- 
mercial or  college  laboratories  having  the  necessary  machines  and 
experience.  Too  few  have  used  the  method  to  have  any  fixed  idea 
ae  to  form  and  dimensions  of  test  pieces.  All  would  treat  the  mor- 
tar the  same  as  for  tension  tests.  There  are  several  methods  of 
getting  a  true  bearing  in  the  press,  truing  with  trowel,  setting 
against  glass  and  the  use  of  sheets  of  lead,  thick  paper  or  card- 
board, plaster  of  paris,  or  fine  sand.  All  the  prominent  machines  arc 
mentioned,  and  the  rate  of  applying  the  stress  varies  up  to  1,000 
pounds  a  minute. 

Tensile  Sirew^tt.— Opinions  are  in  better  accord  on  these  tests 
than  on  most  others.  Most  persons  are  favorable  to  tests  of  Port- 
land cement  mortar  in  proportions  of  1  to  3,  and  of  natural  cement 
mortar  in  proportions  of  1  to  2.  Many  are  in  favor  of  neat  tests 
only,  at  least  one  arguing  that  mortar  tests  are  little  more  than 
tests  of  fineness  of  grinding  and  relative  value  of  different  samples 
of  sand.     The  society's  standard  form  of  briquette  is  satisfactory. 

A  non-absorbent  smooth  surface  is  demanded  for  mixing  ce- 
ment, marble,  slate,  glass,  or  smooth  metal.  Many  finish  with 
trowel  on  upper  side  only,  but  very  good  reasons  are  given  for  com- 
pressing the  briquette  with  trowel  or  knife  on  both  sides.  Some  fix 
the  consistency  of  mortar  by  fixing  the  percentage  of  water  to  be 
added,  nearly  all  using  as  little  water  as  possible.  A  few  prefer 
machine  molding  of  briquettes,  the  majority  preferring  hand- 
work, some  ramming  the  cement  into  the  mold  and  others  claim- 
ing uniform  results  from  pressing  the  cement  in  with  fingers  or 
trowel. 

The  cement  is  left  in  the  molds  untif  set,  then  taken  out  and 
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coyered  with  a  damp  cloth,  or  placed  in  damp  air  for  S4  hours  be- 
fore placing  in  water.  It  is  desirable  to  test  briquettes  immedi- 
ately after  removal  from  water.  As  to  renewal  of  water,  tempera- 
ture and  uniformity  of  temperature,  there  are  many  opinions.  Con- 
stant temperature,  and  renewal  of  the  water  from  time  to  time, 
are  advisable. 

For  acceptance  tests  on  ordinary  work  the  general  opinion  favors 
breaking  briquettes  at  end  of  twenty-four  hours  for  natural  and 
of  seven  days  for  Portland  cement.  Longer  time  tests  should  be 
made  if  the  short-time  tests  are  unsatisfactory  for  any  reason  and 
more  information  is  desired.  A  few  consider  that  weighing 
briquettes  before  testing  gives  data  as  to  density,  which  may  be 
of  value  in  giving  the  reasons  for  discordant  results.  M(«t  replies 
favor  the  Fairbanks  or  Eiehle  form  of  clip,  with  rubber  bearings, 
as  being  more  certain  to  cause  breaks  at  the  smallest  section  of 
the  briquette,  .and  not  at  the  clip,  the  latter  occurring  when  there 
is  crushing  under  the  bearing  of  the  clip,  bending  or  twisting  of  the 
sample.  Uniform  rate  of  application  of  400  pounds  of  stress  a 
minute  is  recommended.  With  strong  cements,  the  rate  at  first 
may  be  more  rapid,  but  the  latter  half  or  fourth  must  be  applied 
slowly  at  a  uniform  rate.  Fairbanks,  Eiehle,  Olsen  and  MichaeliB 
machines  are  recommended.  The  special  precautions  to  be  taken 
are  in  adjusting  the  clips,  in  avoiding  the  sudden  application  of 
stress  and  in  breaking  briquettes  immediately  after  removal  from 
the  water. 

Other  Tests. — Bending,  adhesion,  abrasion,  resistance  to  freez- 
ing and  resistance  to  action  of  sea  water  are  all  advised  by  a  few 
esperts,  but  there  are  do  settled  opinions  as  to  their  general  value 
and  the  methods  of  making  them. 
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The  general  principles  upon  which  specifications  for  the  accept- 
ance or  rejection  of  cement  should  be  prepared  may  well  be  stated, 
and  the  practical  application  of  these  principles  exemplified  by  se- 
lections from  various  specifications  in  use  in  various  parts  of  the 
country.  The  great  variations  in  specifications  for  cement  for  the 
same  uses  would  seem  to  be  due  largely  to  the  failure  to  recognize 
such  principles,  though,  when  stated,  they  seem  to  be  axiomatic. 

The  cement  should  be  suited  to  the  work  in  which  it  is  to  be 
used.  This  will  decide  whether  natural  hydraulic,  or  Portland 
cement  shall  be  used  and  the  grade  of  the  latter.  Economy  should 
be  one  of  the  elements  considered  and  may  turn  the  decision  to  a 
natural  cement  in  one  locality  while  some  grade  of  Portland  ce- 
ment would  be  used  in  another.  The  decision  regarding  the  ce- 
ment to  be  used  affects  the. specifications  for  mortar  and  concrete 
also. 

The  exposure  of  the  work  to  the  weather  or  its  protection  from 
external  conditions  by  position  in  the  interior  of  piers  or  fonpda- 
tions  or  in  rock  or  deep  excavations  under  constant  conditions  of 
temperature,  moisture,  etc.,  will  be  prominent  in  deciding  what 
specification  to  adopt  for  the  cement  to  be  used. 

For  external  work  the  conditions  of  variation  in  temperature, 
drainage,  possibility  of  shocks,  blows  and  abrasion,  appearance,  de- 
termine the  grade  of  Portland  cement  to  be  used.  Here,  too,  the 
specifications  for  mortar  and  concrete  are  closely  connected  with 
the  specification  for  cement. 

In  cases  of  joint  action  of  concrete  with  other  materials,  as  in 
Melan  arch  or  fireprooflng  or  other  combination  structures,  other 
qualities  than  the  tensile  or  compressive  strength  may  make  the 
decision. 

Cement  for  mortar  for  laying  stone  must  often  be  selected  for 
its  non-staining  qualities. 

The  rate  of  setting  is  frequently  a  prime  factor  in  making  the 
decision,  especially  in  sidewalk,  curb  and  facing  work,  and  in  struc- 
tures under  water. 
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The  extent  of  the  variations  in  requirements  may  be  seen  from 
the  following  table,  giving  specifications  in  nse  in  1898  by  various 
officers  in  the  U.  S.  Army,  Corps  of  Engineers,  with  a  few  others 
added  for  comparison.  The  information  was  compiled  by  Maj, 
C.  A.  P.  Hatfield  and  put  in  tabular  form  by  Engineering  News: 
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So  far  as  the  Corps  of  Engineers  is  concerned,  many  of  the 
variations,  aside  from  those  necessary  to  fit  the  works,  have  been 
reduced  In  amount  on  account  of  this  comparison,  but  in  munici- 
pal, railroad  and  other  work  not  under  common  management, 
the  variations  still  continue.  When  averagea  of  numerous  specifi- 
cations are  taken,  however,  the  agreement  is  quite  remarkable. 
Thus  the  tensile  strengths  of  neat  Portland  cement  in  the  average 
of  European  governments,  the  average  of  various  specifications  of 
United  States  government  engineers  and  the  average  of  about  a 
hundred  miscellaneous  specifications,  for  say  38  days,  lie  within  8 
pounds  of  each  other.    The  advance  in  the  methods  of  making  ce- 
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ment,  eBpeqially  in  fineness  of  grinding  and  unifonnity  of  calcina- 
tion have  a  tendency  to  raise  the  standards.  The  Philadelphia 
specifications,  given  below,  are  perhaps  the  extreme  in  municipal 
work. 

The  selections  from  specifications  which  follow  are  intended  to 
give  the  good  practice  of  the  day.  With  two  or  three  exceptions 
the  strictest  specifications  are  not  given,  and  those  which  indicate 
a  lack  of  study  of  the  questions  involved  are  also  omitted.  All  of 
those  given  have  been  in  use  for  a  sufficient  length  of  time  to  prove 
their  value  under  the  local  conditions. 

The  following  is  an  abstract  of  the  specifications  for  the  Portland 
cement  in  use  by  the 

U.  8.   HAVY  DBPABTMBNT. 

Quality. — ^The  cement  to  be  of  the  best  grade  or  quality. 

Aeration. — Contractor  shall  give  a  certificate  to  tiie  effect  that 
the  cement  furnished  has  been  seasoned  or  subjected  to  aeration  for 
at  least  thirty  days  before  leaving  the  works. 

Packing. — The  cement  is  to  be  packed  in  strong  and  well  coop- 
ered barrels,  lined  with  moisture-proof  paper.  The  gross  weight  of 
the  barrels  is  not  to  be  less  than  400  pounds ;  the  weight  of  the 
cement  is  not  to  be  less  than  375  pounds. 

Storage. — Immediately  upon  receipt,  the  cement  is  to  be  stored 
in  a  dry,  well-covered  and  well  ventilated  place  and  thoroughly 
protected  from  the  weather. 

Chemical  Analysis. — Of  every  lot  of  eight  hundred  barrels  or 
utore,  the  contractor  shall  supply  an  abstract  of  the  chemical 
analysis  of  a  mixed  sample  of  the  cement  taken  from  any  ten  bar- 
rels of  the  lot    Specific  gravity  shall  not  be  less  than  3. 

Samples  for  Test. — Samples  of  the  cement  are  to  he  taken  from 
the  interior  of  the  barrels  with  a  suitable  instrument.  Samples 
are  to  be  taken  from  every  fifth  barrel,  in  lots  of  twenty  or  more, 
up  to  one  hundred  barrels.  If  less  than  one  hundred  barrels  are  to 
be  tested,  the  samples  are  to  be  taken  from  at  least  three  barrels. 
The  separate  quantities  so  taken  shall  be  mixed  thoroughly  to- 
gether, while  dry,  and  the  compound  regarded  as  the  sample  for 
test.^ 

Fineness. — Ninety-five  per  cent,  by  weight  must  pass  through  a 
No.  100  sieve  having  10,000  meshes  per  square  inch,  the  wire  to  be 
No.  40  Stubbs'  wire  gauge,  and  75  per  cent,  by  weight  must  pass 
through  a  No.  200  sieve  having  40,000  meshes  per  square  inch,  the 
wire  to  be  No.  48  Stubbs'  wire  gauge. 

Setting  Qvalities. — Cakes  of  the  paste,  mixed  as  specified  in  the 
f ollovring  paragraph,  are  to  be  moulded  on  glass ;  these  cakes  to  be 
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circular  in  shape,  three  inches  in  diameter,  one-half  inch  thick  in 
center  and  drawn  down  to  one-eighth  inch  at  circumference.  One 
cake  is  to  set  in  air,  and  one  cake  is  to  bet  immersed  in  water.  Two 
wires  are  to  be  used  to  determine  setting  qualities:  The  first, 
called  wire  A,  is  to  be  one-twelfth  inch  in  diameter  at  the  lower 
extremity  and  loaded  with  J  ib,  at  the  upper  end;  and  the  second, 
called  wire  B,  is  to  be  one  twenty-fourth  inch  in  diameter  at  the 
lower  extremity  and  loaded  with  1  lb.  at  the  upper  end.  Cement 
will  be  considered  as  quick-setting  if  it  bears  needle  A  without 
making  an  indention  during  any  time  between  one  hour  and  six 
hours  after  having  been  mixed.  The  alow-aetting  cement  must 
have  its  final  set  at  the  end  of  eight  hours — that  is,  it  must  bear 
needle  B  without  being  indented  by  it. 

Neai  Cement  Paste  for  Test. — All  neat  cement  for  test  is  to  be 
mixed  on  glass  with  clean,  fresh  water  of  a  temperature  between 
60  degrees  and  70  degrees  F. ;  the  quantity  of  the  water  to  vary 
between  20  per  cfflit.  and  35  per  cent,  by  weight  of  the  quantity 
of  cement  used. 

Change  of  Volume. — A  small  quantity  of  the  same  cement 
specified  above  is  to  be  mixed  with  only  sufficient  water  to  give  it 
the  consistency  of  wet  sand,  and  it  is  to  be  immediately  pressed 
into  a  glass  tube  of  about  one-half  inch  in  diameter.  Within  two 
or  three  davs  any  swelling  will  be'shown  by  the  glass  bursting;  or 
shrinkage,  by  the  cement  becoming  loose  in  tube;  either  defect  is  a 
cause  for  rejection  of  the  cement. 

Checking  and  Cracking. — Three  cakes  of  neat  cement  are  to  be 
prepared  as  specified  in  paragraph  for  setting  quality.  One  cake, 
after  having-set  hard  on  the  glass  on  which  it  was  moulded,  is  to  be 
placed  in  cold  water  and  examined  from  time  to  time  during  a 
period  covering  seven  or  twenty-seven  days.  If  it  warps,  checks  on 
surface,  cracks  at  the  edge,  or  leaves  the  glass,  such  defects  are 
cause  for  the  rejection  of  the  cement.  One  cake  is  to  be  placed  in 
air,  and  one  cake  in  water  kept  at  a  temperature  of  212  degrees  for 
24  hours  and  similarly  examined. 

Sand. — The  sand  that  is  to  be  mixed  with  the  neat  cement  for 
compounding  mortar  briquettes  for  test  shall  be  No.  4  standard 
crushed  quartz,  passing  through  a  No.  30  sieve  (400  meshes  to  the 
square  inch)  wire  to  be  No.  31  Stubbs'  wire  gauge. 

Making  the  Briquettes. — Neat  Briquettes:  moisten  the  cement 
with  20  per  cent,  to  33  per  cent,  of  water,  mixing  and  kneading  it 
quickly  by  hand,  using  rubber  gloves  as  protection.  When  thorough- 
ly worked  fill  the  moulds  at  once,  having  first  wiped  them  on  the 
inside  with  an  oily  cloth  to  prevent  sticking.  Mortar  Briquettes : 
one  part  by  weight  o€  cement  to  three  parts  by  weight  of  the  kind 
of  sand  specified  in  the  preceding  section  shall  be  thoroughly  in- 
corporated while  dry  and  then  moistened  with  10  per  cent,  to  13  per 
cent,  of  water  in  the  manner  specified  above  for  neat  briquettes. 
Both  the  neat  and  mortar  briquettes  shall  be  prepared  by  the  Bohme 
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Hammer  Apparatus,  whicli  i»  a  tilt  haiiiiiier  with  automatic  a»;tion. 
The  hanmier  is  drlvea  by  a  cam  wheel  of  ten  cams  actuated  by 
simple  gearing.  The  steci  hammer  weighs  4J  Iba.,  and  when  the  in- 
tended number  of  blows  has  been  delivered  the  mechanism  is  auto- 
matically checked;  the  proper  setting  having  been  made  for  this 
purpose  before  beginning  the  work.  The  number  of  blows  for  each 
briquette  shall  be  150.  The  briquettes  while  drying  in  air  ahoiUd 
be  covered  with  a  damp  cloth  to  prevent  rapid  surfaee  drying,  and 
to  conduce  to  a  uniform  set. 

Tensile  Strengtii.—The  neat  briquettes  prepared  as  specified 
above,  shall  stand  a  minimum  tensile  strain  per  square  inch,  with- 
out breaking,  as  follows : 

For  13  hrs.  in  air  and  12  hrs.  in  water 200  lbs. 

For  1  day  in  air  and  6  days  in  water 550  lbs. 

For  1  day  in  air  and  27  days  in  water 650  lbs. 

The  mortar  briquettes,  prepared  as  specified  above,  shall  stand 
a  minimum  tensile  strain  per  square  inch,  witiiout  breaking,  as 
follows : 

After  13  hrs.  in  air  and  12  hrs.  in  water 150  lbs. 

After  1  day  in  air  and  6  days  in  water 200  lbs. 

After  1  day  in  air  and  37  days  in  water 250  lbs. 

Notes. — The  boiling  water  test  is  designed  to  ascertain  the 
durability  of  the  cement,  and  is  intended  to  show  in  a  few  hours 
what  would  take  a  long  period  otherwise.  This  test  is  supposed  to 
show  whether  an  excess  of  free  lime  is  in  the  cement.  Some  cements 
stand  well  for  short  periods,  but  disintegrate  after  three  or  four 
months,  due  to  an  excess  of  free  lime. 

In  making  the  mortar  bricks,  the  sand  and  cement  should  be 
thoroughly  mixed  while  dry,  and  then  the  specified  percentage  of 
water  added  quickly. 

The  neat  tests  are  of  less  value  than  those  of  briquettes  made  of 
eand  and  cement.  The  fineness  of  cement  is  important;  for  the 
finer  it  is  the  more  sand  can  be  used  with  it. 

Good  cement  should  be  a  uniform  bluish  grey  color  throughout; 
yellow  cheeks  or  places  indicate  an  excess  of  clay  or  that  the  cement 
has  not  been  sufficiently  burned;  and  it  is  then  probably  a  quick- 
setting  cement  of  tow  specific  gravity  and  deficient  strength. 

Cement  that  will  stand  a  high  test  for  seven  days  may  have  an 
excess  of  lime,  which  will  <ausf  it  to  dcicriorate.  The  twenty-eight 
day  test  is,  therefore,  very  useful. 

The  trip  hammer  machine  for  making  the  briquettes  removes  all 
variability  in  their  preparation. 

The  most  dangerous  feature  in  Portland  cement  is  the  presence 
of  too  much  magnesia  and  an  excess  of  free  lime,  the  latter  indicated 
by  the  cracks  and  distortions  in  the  test  cakes,  and  the  former  in 
the  deficiency  of  tensile  strength  of  the  briquettes.  Over  3  per  cent. 
of  magnesia  is  excessive  and  dangerous. 
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The  cement  that  is  to  be  made  into  briquettes  and  cakes  should 
not  be  aiited,  but  it  is  to  be  used  exactly  as  it  comes  from  the 
banela. 

Five  briquettes  should  be  broken  to  test  the  tensile  strength,  and 
the  extra  variation  from  the  mean  of  the  five  should  not  be  over 
15  per  cent. 

The  test  for  change  of  volume  is  veiy  important,  for  expansion 
in  any  work  into  which  the  cement  enters  would  be  fatal  to  relia- 
biUty. 

The  test  cakes  should  be  made  by  rolling  the  cement  into  balls 
and  then  flattening. 

The  expanding,  cracking,  and  disintegrating  of  the  cement  is 
technically  called  blowing. 

If  the  cake  at  the  end  of  three  days  in  water  shows  no  sign  of 
cracking  or  disintegrating  at  the  edges,  it  can  be  considered  safe. 

In  examining  cakes  for  cracks,  the  fine  air  cracks  found  on  the 
surface,  that  cross  and  lecross  each  other,  axe  not  due  to  blowing 
but  are  merely  the  result  of  changes  of  temperature.  The  cracks 
due  to  blowing  are  wedge  shaped,  running  from  the  center  and 
usually  accompanied  by  a  certain  amount  of  disintegration,  espec- 
ial^ at  the  edges. 

Either  Fairbanks  or  Riehle  machines  should  be  used  for  break- 
ing briquettes  in  a  test  for  tensile  strength. 

The  weight  per  barrel  and  the  weight  of  barrel  vary  and  the 
specification  given  above  is  a  valuable  one.  Thus  in  25  barrels  of 
standard  American  and  foreign  cements  the  average  weight  of 
cement  per  barrel  of  the  seven  brands  tested  varied  from  370  to  387 
pounds,  the  weight  of  barrel  varied  from  31  to  29  pounds  and  the 
weight  of  unbroken  package  varied  from  about  394  to  410  pounds. 

The  following  is  from  the  specifications  in  use  in  the 

n.  B.  BNGIKBEE'S  OPFIOB,  ST.  PAUL,  MINN, 

The  cement  shall  be  first  quality  Portland  cement,  fresh,  dry, 
finely  ground,  and  free  from  lumps. 

The  cement  must  be  put  up  in  strong,  durable  bags,  well  lined 
with  paper,  so  as  to  be  reasonably  secure  from  air  and  moisture. 
Each  bag  shall  be  labeled  with  the  name  of  the  brand  and  of  tiie 
manufacturer.  Any  bags  torn  or  not  properly  sewed  or  tied  at  the 
time  of  the  delivery  will  be  rejected. 

No  cement  will  be  considered  which  shows  final  set  in  less  than 
one  hour,  of  which  less  than  90  per  Cent,  will  pass  through  a  sieve 
of  100  meshes  to  the  inch,  the  wire  being  No.  40  Stubbs'  wire  gauge, 
or  which  does  not  show  the  following  strength: 

Standard  briquettes  prepared  from  neat  cement  must  develop 
tensile  strength  per  square  inch  as  follows: 

After  being  kept  in  the  air  twenty-four  hours,  200  pounds. 
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After  being  kept  in  the  air  twenty-four  hours  and  in  water 
six  days,  375  pounds. 

After  being  kept  in  the  air  twenty-four  hours  and  in  water 
twen^-sevrai  days,  600  pounds. 

Briquettes  prepared  from  one  part  of  cement  and  three  parts 
sand  (by  weight)  must  develop  tensile  strength  per  equare  inch  as 
follows : 

After  being  kept  in  air  twenty-four  hours  and  in  water  six  days, 
185  pounds. 

After  being  kept  in  air  twenty-four  hours  and  in  water  twenty- 
seven  days,  17*5  pounds. 

The  sand  used  in  preparing  test  specimens  will  ba  standard 
crushed  quartz  sand,  of  such  fineness  that  it  will  pass  a  No.  20  sieve 
and  be  retained  on  a  No.  30  sieve.  The  standard  sand  shall  be 
supplied  free  of  all  charge  by  the  contractor. 

A  cement  that  cracks  or  checkB  when  made  into  thin  pats  on  a 
piece  of  glass,  or  which  develops  undue  heat  when  mixed  with 
water,  will  not  be  accepted.  The  cement  may  be  subject  to  such 
other  tests  for  soundness  as  the  engineer  officer  in  charge  may 
direct,  including  the  "boiling  test." 

The  cement  must  not  have  its  initial  set  within  thirty  minutes, 
nor  its  final'  set  within  one  hour  of  the  time  water  is  first  added  to 
it,  and  when  the  pat  is  kept  in  a  moist  air  at  a  temperature  of  be- 
tween 65  degrees  Fahr.  and  70  degrees  Fahr.  The  "initial  set"  and 
"final  set"  as  used  above  being  interpreted  to  mean  the  time  whe". 
the  pat  of  cement  will  allow  a  wire  one-twelfth  of  an  inch  in  dia- 
meter, weighted  to  one-fourth  of  a  ponnd,  and  wire  one  twenty- 
fourth  of  an  inch  in  diameter,  weighted  to  one  pound  respectively, 
to  rest  upon  it  without  penetration. 

For  railroad  work  the  specifications  are  very  discordant  Of  forty- 
tvTO  railroads  the  few  listed  in  the  following  table  are  the  only  ones 
having  a  cement  specification,  and  these  vary  between  wide  limits 
in  the  qualities  required.  The  table  is  for  Portland  cements.  A 
like  variation  is  found  in  the  specifications  for  natural  hydraulic 
cements. 
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Fuller  abstract  is  made  of  the  specifications  for  cement  used  by 
two  roads  as  an  evidence  of  the  requirements  made  for  good  rail- 
road work.  It  will  be  seen  that  the  number  of  honest  cementB 
which  would  be  rejected  by  these  specificationg  is  small,  but  that 
they  are  sufficient  to  rule  out  those  which  would  prove  unsatis- 
factory. 

The  following  are  the  spec  ideations  for  cement  of  the  engineer- 
ing department  of  the 

NEW    YORK    CENTRAL    AND    HUDSON    RIVER    RAILROAD. 

Teili,  Natural  Sock.  Porllan<l, 

Sieve— 

No.  50  or  2,Ka  mesbee  p«r  sqnan  « 

iueb  of  No.  35  Stubbs'  wire  gauge.      9S  »  '■Fine."  97  f  ■Tine." 

lAghl  Wtre— 

Cement  to  beer  /i"  diameter  wire, 

weiffht  I  oz.,  wiUkont  ijnprii]t>  in 

not  less  than 25  minutes.  2ti  miautea. 

Heavy  Wire— 

Cement  to  bear  Vi"  dlameWr  wire, 

veiebt  1  lb.,  widioul  imprint,  in 

not  lesa  than _. SOmiDatee.  50  minnles. 

Checkino.     Cracking,    and     Hot 

Tettf- 

Flet  calces  or  "pats"  of  stiff  plastic  Must    not    crack      Sball  withstaDd  vith- 

neat  cement  paste,  tvo  to  tbree  nor    become    con-      oat   cracking   a   tem- 

inoheBdiameler  by  half  inch  thick-  tortsd   along    the      peratnre  of  steam  or 

ness,  witli  thin  edges   to   be   im-  edges.  water   at  212°    Fabr. 

meised  in  water  not  less  than  two  after  2i  honrs  set   in 

days.  cold  water. 

Tensile  Strength  — Standard  bnquetteh  of  one  ><iuare  inch  of 
breaking  section  Stres-,  applied  at  a  uniform  rati,  from  zero,  of 
about  400  lbs.  per  minute 


13  hours  in  vater 


The  following  are  selected  from  the  standard    fpfiiiK-ations   of 
the  uiainlcnance  of  way  depart.nu'iii  iif  the 
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PENNSYLVANIA    RAILROAD    COMPANY. 

Sampling. — ^The  cement  for  testing  shalt  be  selected  by  taking 
from  each  of  sis  well-distributed  barrels  in  each  ear-load  received, 
sufficient  cement  to  make  five  to  ten  briquettes ;  these  six  portions, 
after  being  thrown  together  and  thoroughly  mixed  will  be  assumed 
to  represent  the  average  of  the  whole  car-load. 

Fineness. — Not  more  than  10  per  cent.  of.  any  cement  shall  fail 
to  pass  tlirough  a  No.  50  sieve  (2,500  meshes  per  square  inch,  wire 
to  be  No.  35  Stubbs'  wire  gauge),  and  not  more  than  10  per  cent, 
of  Portland  cement  shall  fail  to  pass  a  No.  100  sieve. 

Cracking. — Neat  cement  mixed  to  the  consistency  of  stifE  plastic 
mortar  and  made  in  the  shape  of  flat  cakes,  3  or  3  inches  in  diam- 
eter and  one-half  inch  thick  with  thin  edges,  when  hard  enough 
sliall  be  immersed  in  water  for  at  least  two  days.  If  they  crack 
along  the  edges  or  become  contorted,  the  cement  is  unfit  for  use. 

Tensile  Strength. — The  test  for  tensile  strength  shall  be  made, 
with  briquettes  of  standard  form  recommended  b^  the  American 
Society  of  Civil  Engineers,  in  moulds  furnished  bv  the  engineer  of 
maintenance  of  way.  They  must  have  an  aveiage  tensilt  strength 
not  less  than  that  given  in  the  table  below : 

1  Day.  1  Week,  i  Weeks. 
Natural  HydrauUc  Cement^ 

Neat 70  95  150 

1  sand  to  1  cement 50  120 

2  sand  to  1  cement 30  60 

American  and  Foreign  Portland  Ce- 

Neat 100         320  450 

3  sand  to  1  cement 120  175 

Proportion  of  Water. — The  proportion  of  water  usc^d  in  making 
briquettes  varies  with  the  fineness,  age  and  other  conditions  of  the 
cement  and  the  temperature  of  the  air,  but  is  approximatelv  as  fol- 
lows :  Neat  cement,  Port;land,  20  per  cent,  to  30  per  cent. :  1  sand, 
1  cement,  about  15  per  cent,  total  weight ;  2  ?and,  1  cement,  about 
12  per  cent,  total  weight. 

Mixing. — The  cement  and  sand  in  proper  proportions  shall  be 
mixed  dry  and  all  the  water  specified  added  at  one  time,  the  mixing 
to  be  as  rapid  as  possible  to  secure  a  thorough  mixture  of  the 
materials,  and  the  mortar,  when  stiff  and  plastic,  to  be  firmly 
pressed  to  make  it  solid  in  the  moulds  without  ramming,  and  struck 
off  level. 

Moulding. — The  moulds  to  rest  directly  on  glass,  slate,  or  other 
non-absorbent  material.  As  soon  as  hard  enough,  briquettes  are  t«i 
be  taken  from  moulds  and  kept  covered  with  a  damp  cloth  until 
immersed.  In  the  one-day  test,  briquettes  shall  remain  on  the  slab 
for  one  hour  after  being  removed  from  mould  and  twenty-three 
hours  in  water.  Tn  one  week  or  more  test,  briquettes  shall  remain 
in  air  one  day  after  being  removed  from   moulds   and   balance  of 
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time  in  water.  Briquettes  are  to  be  broken  immediately  after  being 
taken  from  the  water-  Stress  to  be  applied  at  a  imiform  rate  or 
400  poimda  per  minute,  starting  each  time  at  zero.  No  record  to 
bo  taken  of  briquettes  breaking  at  other  than  the  smallest  section. 

Sand. — The  eand  need  in  test  shall  be  clean,  sharp,  and  dry,  and 
be  8ucb  as  shall  pass  a  No,  30  sieve  (400  njeahes  per  square  inch, 
wire  to  be  No.  28  Stubbs*  wire  gange),  and  to  be  caught  on  a  No. 
30  sieve  (900  meshes  per  square  inch,  wire  to  be  No.  31  Stnhbs'  wire 
gauge). 

TPaier.— Ordinary  fresh,  clean  water  having  a  temperature  be- 
tween 60  degrees  and  70  degrees  Fahrenheit,  shall  be  used  for  l^e 
mixture  and  immersion  of  all  samples. 

Proportions.— The  proportions  of  cement  and  sand  and  water 
shall  in  all  cases  he  carefully  determined  by  weight.  In  preparing 
briquettes  for  test,  sufficient  material  is  to  be  tiiken  to  make  one 
briqnette  at  a  time,  and  enough  of  water  being  added  to  make  a 
stiff  plastic  paste  as  above  stated. 

The  temperature  of  the  testipg  room  shall  not  he  below  45  degrees 
Fahrenheit. 

For  concrete  work  te  take  the  place  of  stone  masonry,  Mr,  T.  K 
Hendricks,  engineer  on  one  of  the  western  lines  of  the  Pennsylvania 
system,  makes  the  following  requirements  in  addition  to  those  made 
above  for  ordinary  work. 

Portland  Cement. — The  cement  shall  he  a  true  Portland  cement, 
made  by  calcining  a  proper  mixture  of  calcareous  aud  clayey  earths,, 
and  if  desired  a  certified  statement  shall  be  furnished  of  the  chemi- 
cal composition  of  the  cement,  and  the  raw  materials  from  which  it 
is  manufactured.  Without  written  authority  no  Portland  cement 
will  be  accepted  which  contains  more  than  two  per  cent  of  magne- 
sia in  any  form. 

The  fineness  shall  be  such  that  at  least  ninety-nine  per  cent,  shall 
pass  through  a  standard  brass  cloth  sieve  of  50  meshes  per  linear 
inch,  at  least  ninety  per  cent,  shall  pass  through  a  deve  of  100 
meshes  per  linear  inch,  and  at  least  seventy  per  cent,  shall  pass 
through  a  sieve  of  SOO  meshes  per  linear  inch. 

Samples  for  testing  may  be  taken  from  each  and  every  barrel 
delivered. 

Specimens  prepared  from  neat  cement  shall  after  seven  days 
develop  a  tensile  strength  of  not  Iras  than  460  pounds  per  square 
inch.  Specimens  prepared  from  a  mixture  of  one  nart  of  cement 
and  three  parts  sand,  by  weitrht,  shall,  after  seven  days,  develop  a 
tensile  strenptb  of  not  leps  than  IfiO  pounds  per  square  inch. 

Cement  mixed  neat  with  about  27  per  cent,  of  water  fi  form  a 
stifl!  paste,  shall,  after  thirty  minufe=,  be  appreciably  indented  by 
the  end  of  a  wire  one-twelfth  inch  in  diameter,  loadf^d  to  weigh  one- 
anarter  nound.  Cement  made  intn  thin  cakes  on  glass  plates  shall 
not  crack,  scale  or  warp  under  the   following  treatment:   Three 
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pats  shall  be  made  and  alloved  to  harden  in  moist  air  a,t  from  60 
to  70  degrees  Fahrenheit :  One  of  these  shall  be  subjected  to  water 
vapor  at  176  degrees  Fahrenheit  for  three  honrs,  after  which  it 
shall  be  immersed  in  hot  water  for  forty-eight  hours;  another  ehall 
be  placed  in  water  from  60  to  70  degrees  Fahrenheit,  and  the  third 
be  left  in  moist  air. 

Natural  Cement. — Natural  cement  shall  be  of  such  fineness  that 
not  lees  than  90  per  cent,  shall  pass  through  a  standard  brass  doth 
sieve  of  50  meshes  per  linear  inch. 

Neat  cement  briquettes  shall  have  a  tensile  strength  of  not  lestt 
than  ISO  pounds  after  remaining  one  day  in  air  and  six  days  in 
water  and  ehall  gain  in  strength  with  age.  Briquettes  of  one  part  of 
cement  and  one  part  sand,  by  weight,  SmW  at  the  end  of  seven  days 
develop  a  tensile  strength  of  not  less  than  85  pounds  per  square 
inch. 

A  boiling  teet  will  aleo  be  made  by  mixing  cakes  as  above,  plac- 
ing them  at  once  in  cold  water,  raising  the  temperature  of  the  water 
to  boiling  in  about  an  hour,  continuing  boiling  for  three  hours,  and 
then  examining  for  checking  and  softening. 

Three  specifications  are  given  for  the  cement  for  concrete  arch 
construction  to  show  the  variations  in  requirements  in  first-clasa 
structures.  The  specifications  for  the  work  are  given  in  a  subse- 
quent chapter.  The  firsf  is  for  a  concrete  bridge  at  Pine  Boad 
over  Pennypack  Creek,  Philadelphia,  built  in  1893,  Monier  con- 
etruction,  and  said  to  be  the  first  concrete  arch  highway  bridge  in 
the  United  States.  It  wtw  designed  and  construction  superintended 
by  the  Bureau  of  Highways  of  Philadelphia.  After  careful  exam- 
ination of  various  brands  of  cement  a  single  brand  of  German 
Portland  cement  was  specified  and  used,  without  further  specifica- 
tion. 

MBLAN   ABCH   BBIDQE,  TOPBKA,    KAN.,    1893. 

The  second,  for  a  Melan  arch  bridge  constructed  at  Topeka, 
Kansas,  in  1896,  is  as  followe :  The  Portland  cement  shall  be  a  true 
Portland  cement,  made  by  calcining  a  proper  mixture  of  calcareous 
and  clayey  earths;  and  the  contractor  ehall  furnish  one  or  more 
certified  statements  of  the  chemical  composition  of  the  cement  and 
of  the  raw  materials  from  which  it  is  manufactured.  Only  one 
brand  of  Portland  cement  shall  be  used  on  the  work,  except  with 
permission  of  the  superintendent,  and  it  shall  in  no  case  contain 
more  than  3  per  cent,  of  magnesia  in  any  form.  The  fineness  of 
the  cement  shall  be  snch  that  at  least  98  per  cent,  shall  pass  through 
a  standard  brass  cloth  sieve  of  74  meshe?  per  linear  inch,  and  at 
least  95  per  cent,  shall  pass  through  a  sieve  of  100  meshes  per  linear 
inch.  Samples  for  testing  may  be  taken  from  each  and  every  barrel 
delivered  as  superintendent  may  direct.   Tensile  tests  will  be  made 
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on  specimens  prepared  and  maintained  until  tested  at  a  tempera- 
ture of  not  less  than  60  degrees  F.  JIaeh  specimen  shall  have  an 
area  of  1  square  inch  at  the  breaking  section,  and,  after  being  al- 
lowed to  harden,  in  moist  air  for  twenty-four  hours,  shall  be  im- 
mersed and  retained  under  water  until  tested.  The  aand  used  in  pre- 
paring the  test  specimens  shall  he  clean,  sharp,  crushed  quartz,  re- 
tained on  a  sieve  of  30  meshes  per  lineal  inch,  and  passed  through  a 
sieve  of  30  meshes  per  lineal  inch,  and  shall  he  furnished  by  con- 
tractor. No  more  than  23  to  37  per  cent,  of  water  by  weight  shall 
be  used  in  preparing  the  test  specimens  of  neat  cement  and  in  mak- 
ing the  test  specimens,  1  of  cement  to  3  of  sand,  no  more  than  11 
or  13  per  cent  of  water  by  weight  shall  be  used.  Specimens  pre- 
pared from  neat  cement  shall  after  seven  days  develop  a  tensile 
strength  not  less  than  400  pounds  per  square  inch.  Speciniens  pre- 
pared from  a  mixture  of  1  part  cement  to  3  parts  sand  (by  weightj, 
shall,  after  seven  days,  develop  a  t«nsile  streDgth  of  not  less  than 
140  pounds  per  square  inch,  and  after  twenty-eight  days  not  less 
than  300  pounds  per  square  inch.  Specimens  prepared  from  a  mix- 
ture of  1  part  cement  and  3  parts  sand  (by  weight),  and  immersed 
after  twenty-four  hours  in  water  to  be  maintained  at  176  degrees  F. 
shall  not  -swell  or  crack,  and  shall  after  seven  days  develop  a  tensile 
strength  of  not  less  than  140  pounds  per  square  inch.  Cement 
mixed  neat  with  about  27  per  cent,  of  water  to  form  a  stiff  paste, 
shall,  after  30  minutes,  be  appreciably  indented  by  the  end  of  a  wire 
1-12  inch  in  diameter,  loaded  to  weigh  1-4  pound.  Cement  made 
into  thin  cakes  on  glass  plates  shall  not  erack,  scale  or  warp  under 
the  following  treatment:  Three  pats  shall  be  made  and  allowed  to 
harden  in  moist  air  at  from  60  degrees  to  70  degrees  F. ;  one  of 
these  shall  be  subjected  to  water  vapor  at  176  degrees  F.  for  three 
hours,  after  which  it  Bhall  he  immersed  in  hot  water  for  forty-eight 
hours;  another  shall  be  placed  in  water  at  from  60  degrees  to  70 
degrees  F.,  and  the  third  shall  be  left  in  moist  air.  Samples  of  1 
to  3  morta:rand  of  concrete  shall  be  made  and  tested  from  time  to 
time  as  directed  by  the  superintendent.  All  cement  shall  be- housed 
and  kept  dry  till  wanted  in  the  work. 

A  statement  is  inserted  in  the  specifications  calling  attention  to 
the  severity  of  the  requirements  and  adding  that  "it  is  not  prob- 
able that  any  American  natural  Portlands  (so-called)  will  meet 
these  requirements,"  a  statement  which  caused  considerable  un- 
favorable comment. 

MELAK  ARCH  BRIDGE,  AT  INDIANAPOLIS,  IND.,  1900, 

The  third  specification  given  is  for  Afelan  arch  bridges  con- 
structed in  Indianapolis,  in  1900. 

All  cement  used  for  the  arches  shall  be  eitlur  (one"  of  four 
brands  of  German  and  "Danish  cement  mentioned).  Cement  for 
the  other  parts   of  the  work   shall  he  such  as   is   satisfactory  for 
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cement  sidewalks,  class  "B,"  standard  specifications  form  Q,  and 

must    also    conform    to    the    general    specifications  for  cement 

(fonn  H). 

The  specification  for  class  "B"  sidewalks  is  as  follows : 

For  class  "B"  sidewalks,  the  following  brands  of  cement  will  be 

allowed:  (Fourteen  German,  Danish  anu  Belgian  cements  and  four 

American  Portland  cements  are  named). 

The  general  specifications  for  cement  (form  H)  are  as  follows: 

1.  Any  cement  without  maker's  name  and  brand  on  thu  barrel 
oi-  package  will  be  rejected  without  test. 

2.  All  required  samples  for  testing  must  be  furnished  by  the 
contractor. 

3.  A  supply  of  accepted  cement  must  be  kept  on  hand  by  the 
contractor. 

4.  Rejected  cement  must  be  removed  by  the  contractor  from  the 
work  at  once. 

5.  Cement  shall  be  subject  to  reinspection,  test  and  rejection,  if 
necessary,  at  any  time. 

6.  All  desired  information  as  to  place,  materials  and  method  of 
manufacture,  and  name  of  makers  and  agents,  shall  be  furnished 
whenever  desired  by  the  Board  of  Public  Works  and  City  Engineer, 

7.  Hydraulic  cement  shall  be  of  the  best  quality  of  natural 
cement,  newly  manufactured,  well  housed  and  preeen'od  dry  iintil 
required  for  use.  It  shall  be  finely  ground,  not  less  than  80  per 
cent,  passing  through  a  sieve  of  80  meshes  to  the  lineal  inch.  When 
tested  neat  in  the  usual  manner,  it  must  stand  a  proof  tensile  strain 
of  60  pounds  per  square  inch  on  specimens  allowed  to  set  30 
minutes  in  air  and  twenty-four  (24)  hourn  nnder  water.  It  shall 
also  stand  100  pounds  when  allowed  to  set  one  day  in  air  and  six 
days  in  water,  and  150  pounds  per  square  inch  when  allowed  to  sat 
one  day  in  air  and  27  days  in  water.  When  mixed  one  part;  of  ce- 
ment and  two  parts  of  ^nd,  by  weight,  it  shall  stand  30  pounds 
when  allowed  to  sot  one  day  in  air  and  six  days  in  water,  and  70 
pounds  when  allowed  to  set  one  day  in  air  and  37  days  in  water. 
Cakes  one-half  inch  in  thickness,  with  thin  edge,  shall  show  no 
cracks  or  softness  after  seven  days  in  water.  Certificates,  of  in- 
spection at  the  mills  that  the  cement  fulfills  these  reqnirements 
may  be  required  by  the  Board  of  Public  Works,  the  cost  of  said 
inspection  to  be  paid  by  the  contractor. 

8.  Portland  cement  for  concrete,  plastering  catch-basins  and 
other  miscellaneous  purposes,  shall  be  equal  to  the  best  quality  of 
Portland  cement  made  from  selected  rock,  carefully  manufactured, 
which  has  been  well  seasoned  and  housed  and  kept  dry  until  re- 
quired for  use.  It  shall  be  finely  ground,  not  less  than  90  per  cent. 
passing  through  a  sieve  of  80  meshes  to  the  lineal  inch,  "Neat  cement 
shall  not  set  in  less  than  one  hour  unless  quick-setting  cement  is 
specifically  called  for,  when  it  shall  not  set  in  less  than  10  minutes. 
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When  tested  in  the  usual  manner  it  must  stand  a  proof  tensile 
strain  of  135  pounds  per  square  inch  when  allowed  to  set  in  air  until 
hard,  and  the  remainder  of  24  hours  in  water.  It  shall  also  stand 
350  ponnds  when  allowed  to  set  one  day  in  air  and  six  days  in 
water,  and  BOO  pounds  when  allowed  to  set  one  day  in  eii  and 
37  days  in  water.  When  one  part  of  cement  is  miseii  with  three 
parts  of  sand,  by  weight,  it  shall  stand  100  pounds  per 
square  inch  when  allowed  to  set  one  day  in  air  and  six  days  in  water, 
and  SCO  pounds  when  allowed  to  set  one  day  in  air  and  37  days  in 
water.  Cakes  one-half  inch  in  thickness,  with  thin  edges,  shall 
show  no  cracks,  blowing  or  softness  after,  seven  days  in  water. 

9.  Portland  cement  for  sidewalks  and  other  work  requiring 
special  qualities  shall  be  equal  to  the  best  quality  of  German  Port- 
land cement,  made  from  an  artificial  mixture  of  proper  materials 
and  according  to  the  best  methods  of  mixing,  burning  and  grind- 
ing. It  must  be  well  seasoned  and  have  been  thoroughly  well  pro- 
tected from  injury  by  moisture  and  otherwise.  It  shall  be  finely 
ground,  not  less  Ihan  95  per  cent,  passing  through  a  sieve  of  80 
meshes  to  the  lineal  inch,  and  90  per  cent,  throng  a  sieve  of  100 
meshes  to  the  lineal  inch.  When  tested  neat  in  the  usual  manner, 
it  must  stand  a  proof  tensile  strain  of  475  pounds  per  square  inch 
when  allowed  to  set  one  day  in  air  and  six  days  in  water,  and  550  . 
pounds  when  allowed  to  set  one  day  in  air  and  37  days  in 
water.  When  mixed  one  part  of  cement  with  three  parts  of 
sand,  by  weight,  it  shall  stand  150  pounds  when  allowed  to  set  one 
day  in  air  and  six  days  in  water,  and  850  pounds  when  allowed  to 
set  one  day  in  air  and  27  days  in  water.  Cakes  of  cement  left 
24  hours  in  boiling  water  shall  show  no  signs  of  cracks,  blow- 
ing or  softness.  Any  brand  of  Portland  cement  which  at  any  time 
appears  inferior  or  shows  a  backward  tendency,  signs  of  deteriora- 
tion or  blowing,  will  be  at  once  rejected,  uo  matter  how  good  previ- 
ous test*  may  have  been,  and  any  work  done  with  such  cement  mnst 
be  at  once  removed  and  replaced  as  the  engineer  may  direct,  and 
without  extra  allowance  to  the  contractor  therefor.  Uniformity  in 
quality  is  essential  in  this  grade  of  cement,  and  any  cement  which 
fails  to  give  uniform  results  under  uniform  and  approved  .treat- 
ment will  be  rejected  even  if  it  complies  with  the  specifications  in 
other  respects.  Evidence  of  the  actual  conduct  of  cement  in 
sidewalks  will  also  be  required  in  case  of  cements  not  now 
in  use  in  the  city. 

10.  Brands  of  Portland  cement  which  have  been  tested  in  the 
laboratory  and  are  satisfactory  for  sidewalk  construction  are  more 
specificallv  mentioned  under  specifications  for  "Cement  Sidewalks, 
Form  0."  The  brands  of  cement  specified  under  "Cement  Side- 
walks. Form  Q,"  as  may  be  tested  and  found  to  comply  with  these 
specifications,  can  be  used  provided  the  following  conditions  are 
fulfilled : 

■     First.     All  cement  shall  be  shipped  here  in  barrels. 
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ideoond.  The  cement  eompaiiies  slmll  send  with  every  shipment 
of  cement  a  sworn  statement,  showing  the  length  ta  time  the 
cement  ha«  been  stored,  the  result  of  seven-day,  twenty-eight-day, 
and  fifty-aix-day  teste,  using  one  part  of  cement  to  three  parts  of 
sand,  by  weight,  in  making  biiquettes.  Cement  from  one  barrel 
out  of  each  lot  of  ten  barrels  of  a  shipment  shall  be  tested.  The  test 
shall  be  made  by  a  firm  of  cement  testers,  satisfactory  to  the  City 
Civil  Engineer,  and  each  barrel  of  a  shipment  shall  be  stamped  with 
the  initials  of  the  cement  tester,  the  date  when  cement  was  tested, 
and  the  number  of  the  barrel. 

Third.  A  chemical  analysis  of  the  cement  shall  be  made  by  a 
chemist,  satisfactory  to  the  Board  of  Public  Works  and  the  Cil^ 
Civil  Engineer;  all  expense  of  said  analysis  shall  be  borne  by  the 
cement  company  furnishing  the  cement,  or  its  agent 

The  following  specification  for  cement  used  in  sea-water  is  taken 
from  those  for 

WALLASOUT  IMPBOVEUBNT,  BROOKLYN,  S.  T. 

AU  the  cement  to  be  furnished  under  this  contract  must  be  of 
the  class  of  such  material  known  as  high-grade  Portland  cement, 
free  from  lumps,  diy  and  finely  ground,  and  unless  as  otherwise 
specified  must  oe  of  one  or  more  of  the  following  brands  (three 
German  brands  named).  Cement  of  other  brands  may  be  furnished 
provided  the  contractor  submits  proof  satisfactory  to  the  engineer 
that  it  has  been  used  in  making  large  masses  of  concrete,  which 
have  been  exposed  to  the  action  of  eea-water  for  at  least  two  years 
previous  to  the  date  of  this  contract,  and  that  such  concrete  now 
shows  no  signs  of  deterioration  which  might  be  imputed  to  defective 
qualities  in  the  cement. 

All  the  cement  shall  be  composed  of  lime,  silica  and  alumina  in 
their  proper  forms  and  proportions,  be  as  free  as  possible  from  all 
other  substances  and  contain  no  adulterant  in  injurious  propor- 
tions. The  ratio  of  the  weight  of  silica  and  alumina  to  the  weight 
of  the  lime  in  the  cement  shall  not  be  less  than  45  to  100.  The 
cement  shall  not  contain  more  than  3  per  cent,  of  magnesia  nor 
more  than  1  per  cent,  of  sulphuric  acid. 

The  cement  shall  not  have  a  lower  specific  gravity  than  3.10. 

All  the  cement  shall  be  of  a  fineness  so  that  99  per  ceiit.  by 
weight  shall  pass  through  a  No.  50  sieve  of  No.  35  wire;  90  per 
cent,  rfiall  pass  through  a  No.  100  sieve  of  No.  40  wire ;  and  70  per 
cent,  shall  pass  through  a  No.  300  sieve  of  No.  45  wire,  Stubbs" 
gauge. 

The  cement  must  not  take  its  initial  set  in  less  than  30  minutes 
after  mixing.  It  shall  take  its  hard  set  in  not  less  than  3  hours, 
and  in  not  more  than  8  hours. 

The  cement  will  be  said  to  have  attained  its  initial  and  its  hard 
set  when  it  bears  without  indentation  respectively  a  wire  1-13  inch 
in  diameter  loaded  to  weigh  1-4  pound,  and  a  wire  of  1-84  inch  in 
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diameter  loaded  to  weigii  1  pound,  it  having  been  previously 
mised  neat  with  aliout  25  per  cent,  of  its  weight  of  water  and 
worked  for  from  1  to  3  minutes  into  a  stiff  plastic  paste. 

All  the  cement  shall  be  capable  of  developing  a  tensile  strength 
under  various  conditions  aa  follows: 


Age. 

TensUe 

M  hours 
ZS  days. 

ISO 

"^SS*^"^ 

7  days, 
3»  daja, 

in  air  8  in  water  W 

To  determine  the  tensile  strength  four  briquettes  of  the  cement 
under  each  of  the  above  conditions  will  be  broken  in  a  Eiehle  or 
Fairbanks  or  other  testing  machine  satisfactory  to  the  engineer. 

The  sand  to  be  used  in  making  briquettes  will  be  clean,  dry, 
crushed  quartz,  trap-rock  or  granite,  passing  a  No.  30  sieve  of  No. 
28  wire  and  caught  on  a  No.  40  sieve  of  No.  31  wire,  Stubbs'  gauge. 
The  briquettes  will  be  of  the  form  reoommeoded  by  the  American 
Society  of  Civil  Engineers. 

All  cement  must  be  sound  in  every  respect  and  show  no  indica- 
tions of  distortion,  change  of  volume  or  blowing  when  subjected  in 
the  fonn  of  pats  to  exposure  in  air  and  fresh  and  sea  water  of 
temperature  from  60  degrees  to  312  degrees,  as  follows:  The  pats 
will  be  made  of  neat,  unsifted  cement,  mixed  with  fresh  water  to 
the  same  consistency  as  before  stated  for  briquettes,  and  will  be 
about  3  inches  in  diameter,  having  a  thickness  at  the  center  of 
about  ^  inch,  tapering  to  about  jj  inch  at  the  edges.  They  will  be 
moulded  on  plates  of  glass  and  kept  thereon  during  examination, 
(a)  One  or  more  of  these  pats  will,  when  set  hard,  be  placed  in 
fresh  water  of  temperature  between  60  degrees  and  70  degrees  for 
from  1  to  28  days,  (b)  One  or  more  of  these  pats  will  be  allowed 
U'  set  in  moist  air  at  a  temperature  of  about  200  degrees  for  about  3 
hours.  It  will  then  be  placed  and  kept  in  boiling  water  for  a  period 
of  from  6  to  24  hours,  (c)  One  or  more  of  these  pats  will  be  al- 
lowed to  set  in  moist  air  at  a  temperature  of  about  100  degrees  for 
3  hours;  it  will  then  be  placed  and  kept  in  water  of  temperature  of 
110  degrees  to  115  degrees  for  a  period  of  from  24  to  48  hours, 
(d)  One  or  more  of  these  pats  may  be  subjected  to  any  or  all  of  the 
above  indicated  tests  (a,  b  and  c)  using  sea  water  instead  of  fresh 
water,  (e)  One  pat  will  be  kept  in  iJie  air  for  28  days  and  its  color 
observed,  which  shall  be  uniform  throughout,  of  a  bluish  gray,  and 
free  from  yellow  blotches.  A  failure  to  pass  test  (b)  will  not 
necessarily  cause  the  rejection  of  the  cement,  provided  it  passes  the 
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uther  teste  for  souDdaesti  ae  noted  in  (a,  c,  d  and  e)  aiid  is  satisfa'c- 
tory  in  other  respects  U)  the  engineers. 

All  the  above  tests  may  be  modiiied  and  other  tests  in  addition 
thereto  or  in  substitution  therefor  required  at  the  discretion  of  the 
engineer  to  practically  determine  the  fitness  of  the  cement  for  its 
intended  use. 

The  contractor  pays  the  cost  of  tests  of  cement  which  are  to  be 
made  by  the  engineer  of  the  work  or  by  one  or  more  of  three  test- 
ing laboratories  mentioned. 

As  many  tests  as  desired  by  the  engineer  must  be  made  for  com- 
position and  specific  gravity  and  one  sample  shall  be  tested  for 
each  100  barrels  for  fineness,  set,  tensile  strength  and  soundness. 

All  the  cement  must  be  furnished  in  the  original  package  in 
strong,  substantial  barrels,  which  shall  be  plainly  marked  with  the 
brand  or  mark  of  the  maker  of  the  cement.  Each  barrel  must  he 
properly  lined  with  paper  or  other  material  so  as  to  efEectuallj  pro- 
tect the  cement  from  dampness.  Any  cement  damaged  by  water 
to  such  an  extent  that  the  damage  can  be  ascertained  from  the  out- 
side will  be  rejected  in  toto  and  the  barrels  unopened.  Barrets  con- 
taining a  large  proportion  of  lumps  will  also  be  rejected.  Broken 
barrelB  of  cement,  if  otherwise  satisfactory,  will  be  counted  as  half- 
barrels. 

The  engineer  makes  the  tests  upon  such  proportions  of  the  whole 
amount  of  cement  as  he  sees  fit  and  his  decision  is  final.  He  can 
refuse  to  accept  cement  without  test  and  without  giving  his  reasons. 

There  are  one  or  two  interesting  points  in  the  following  from 
the  specifications  for  the 

PENNSYLVANIA  AVENUE  SUBWATj  PHILADELPHIA. 

All  the  brick  work  of  the  sewers  except  that  in  the  wellholes  was 
laid  in  natural  hydraulic  cement  mortar.  In  the  wellholes  Port- 
land cement  was  specified.  In  all  cases  the  proportions  were  1  of 
cement  to  2  of  sand.  All  concrete  used  was  composed  of  1  part 
natural  hydraulic  cement,  3  parts  sand  and  4  parts  of  stone  or 
furnace  slag. 

Briquettes,  1  square  inch  in  section  made  from  the  natural 
hydraulic  cement  mortar  in  the  mixing  box  on  the  work  were  re- 
quired to  develop  tensile  strength  of  40  pounds  after  1  day  in  air 
and  six  days  in  water.  Portland  cement  mortar  under  like  condi- 
tions must  show  150  pounds,  tensile  strength. 

The  other  requirements  of  natural  hydraulic  cement  were  as  fol- 
lows: Weight  shall  not  be  less  than  IIS  pounds  per  imperial 
bushel ;  residue  on  No.  50  sieve  not  over  4  per  cent.,  by  weight,  on  a 
No.  100  sieve  25  per  cent.,  on  a  No.  200  sieve  50  per  cent.  Pats  of 
cement  |  inch  thick,  60  degrees  to  70  degrees  F.,  shall  develop  ini- 
tial set  in  not  less  than  10  minutes  and  hard  set  in  not  less  than  30 
minutes,  the  amount  of  wai«r  being  just  sufficient  to  form  a  stiff 
plastic  paste.    The  tensile  strength  reqnired  was  75  pounds  in  24 
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hours,  in  vater  after  hard  set;  150  pounds,  1  da;  in  air  and  6  days 
in  water;  350  pounds,  1  day  in  air  and  27  days  in  water.  Mortax 
of  1  cement  to  1  of  standard  quartz  eand  must  show  7S  pounds 
tensile  strength  in  7  days. 

For  munici'pal  work  the  city  of  PliiladelpMa  has  the  stroEgeat 
specifications  for  celbent  The  city  has  a  complete  testing  labora- 
tory under  the  Bureau  of  Surreys,  Department  of  Public  Woriis, 
and  a  complete  organization  for  keeping  close  watch  of  the  ma- 
terials in  use,  and  can  do  ao  at  comparatively  alight  expense. 

DKPARTU£NT  OF  PUBLIO  WORSE,  PHILADELPHIA. 

1.  Inspection. — All  cements  shall  be  inspected,  and  those  re- 
jected shall  be  immediately  removed  by  the  contractor.  The  con- 
tractor must  submit  the  cement,  and  afford  every  facility  for  in- 
spection and  testing,  at  least  twelve  (13)  days  before  desiring  to 
use  it.  The  engineer  in  charge  of  testing  laboratory  shall  be 
notified  at  once  upon  the  receipt  of  each  shipment  of  cement  on  the 
work, 

a.  Packagesj — So  cement  will  be  inspected  or  allowed  to  be  used 
unless  delivered  in  suitable  packages  properly  branded. 

3.  Storage. — On  all  main  sewers,  bridges  (unless  othowise 
ordered),  and  such  branch  sewers  or  other  work  as  the  chief  engi- 
neer may  designate,  shall  be  provided  a  suitable  house  for  storing 
the  cement 

4.  Protection. — Accepted  cement,  if  not  used  immediately,  must 
be  thoroughly  protected  from  the  weather,  and  never  placed  on  the 
ground  without  proper  blockings,  and  may  be  re-inspected  at  any 
time. 

6.  Failure. — The  failure  of  a  shipment  of  cement  on  any  work 
to  meet  these  requiremente  may  prohibit  further  use  of  the  same 
brand  on  that  work. 

The  acceptance  of  a  cement  to  be  used  shall  rest  with  the  chief 
engineer,  and  will  be  based  on  the  following  requirements: 

Natural  Cement. 

6.  Specific  Qravity  and  Fineness. — Natural  cement  shall  have 
a  specific  gravity  of  not  less  than  8.9,  and  shall  leave,  by  weight,  a 
residue  of  not  more  than  two  (Z)  per  cent  on  a  No.  60  sieve,  fifteen 
(15)  per  cent  on  a  No.  100  sieve,  and  thirty  (30)  per  cent  on  a 
No.  800  sieve.  The  sieves  being  of  brass  wire  cloth,  having  ap- 
proximately 3,400,  10,300  and  35,700  meshes  per  square  .inch;  tie 
diameter  of  the  wire  being  .0090,  .0045  and  .0030  of  an  inch  re- 
spectively. 

7.  Constancy/  of  Volume. — Pats  of  neat  cement  one-half  (-J) 
inch  thick  with  thin  edges,  immersed  in  water  after  "hard"  set 
shall  show  no  signs  of  "checking"  or  disintegration.  Similar  pats 
in  air  ehall  show  no  signs  of  blotching,  checking,  or  disintegranon. 
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8.  Time  of  Setting. — It  shall  develop  "initial"  set  in  not  less 
than  ten  (10)  miantes,  or  "hard"  set  in  less  than  thirty  (30) 
minuteB.  This  being  determined  by  means  of  the  Vieat  needle 
from  pastes  of  neat  cement  of  normal  consistency,  the  temperature 
being  between  60  degrees  and  70  degrees  F. 

9.  Tensile  Strength. — Briquettes,  one  (1)  square  inch  in  cross 
section,  shall  develop  the  following  ultimate  tensile  strengths : 

Age.  StreOKth. 

24  houre  (in  Water  after  "hard"  set) ;. 100  lbs. 

7  days    (1  day  in  air,  6  days  in  water) 200  lbs. 

28days    (1  day  in  air,  27  days  in  water) 300  lbs. 

7  days    (1  day  in  air,  6  days  in  water)  1  part  of  ceanent  to  2  parts 

of  standard  quartz  sand ^ 120  Ibe, 

28  days    (1  day  in  air,  27  days  in  water)  1  part  of  cement  to  2  parts 

of  standard  quartz  sand 200  lbs. 

Portland  Cement. 

10.  Specific  Gravity  and  Fineness. — Portland  cement  shall 
have  a  specific  gravity  of  not  less  than  3.1,  and  shall  leave,  by 
weight,  a  residue  of  not  more  than  one  (1)  per  cent,  on  a  No.  50 
sieve,  ten  (10)  per  cent,  on  a  No.  100  sieve,  and  twenty-five  (S6) ' 
per  cent,  on  a  No.  200  sieve.  The  sieves  bdng  the  same  as  pre*i- 
ously  described. 

11.  Constancy  of  Volume. — Pats  of  neat  cement  one-half  (^) 
inch  thick  with  thin  edges,  immersed  in  water  after  "hard"  set 
shall  show  no  signs  of  "checking"  or  disintegration.  Similar  pats 
in  air  shall  show  no  signs  of  blotching,  checking  or  disintegration. 

12.  Time  of  Setting. — It  shall  require  at  least  twenty  (20) 
minutes  to  develop  "initial"  set  under  the  same  conditions  aa, 
specified  for  naturij  cement. 

13.  Tensile-  Strength. — Briquettes  of  cement  one  (1)  inch 
square  in  cross  section,  shall  develop  the  following  ultimate  tensile 
strengths: 

Arb.  StrenBth. 

24  hours  (in  water  after  "hard"  set) 175  lbs. 

7  days    (1  day  in  air,  6  days  in  water) 500  lbs. 

28  days    (1  day  in  air,  27  days  in  water) 600  lbs. 

7  days    (1  day  in  air,  6  days  in  water)  1  part  of  cement  to  3  parte 

of  standard  quartz  sand 170  lbs. 

28  days    (1  day  in  air,  27  days  in  water)  1  part  of  cement  to  3  parts 

of  standard  quartz  sand 240  lbs, 

14.  Sulphuric  Add. — It  shall  not  contain  more  than  one  and 
three-quarters  (If)  per  cent,  of  anhydrous  sulphuric  acid,  (SOj). 

15.  Additional  Requirements. — All  cements  shall  meet  such  ad- 
ditional requirements  as  to  "hot  water,"  "set,"  and  "diemical," 
tests,  as  the  chief  engineer  may  determine.  The  requirements  for 
"set,"  may  be  modified  where  the  conditions  are  such  as  to  make  it 
advisable. 
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DEPARTMENT  OP  PUBLIC  W0HK8,  BUFFALO,  N.  Y, 

The  Bpecificationg  for  cement  vary  Bomewhat  from  those  at  Phila- 
delphia. Referring  to  the  paragraphs  in  the  Philadelphia  specifica- 
tions  the  differences  are  aB  follows : 

Paragraphs  1  to  5  omitted. 

6.  Fineness  of  natural  cement  85  per  cent,  on  No.  50  sieYe. 

7.  Cement  shall  be  without  free  lime,  and  pats  made  of  neat 
cement  shall  show  no  cracking  when  immersed  in  water  immediate- 
ly after  set  and  left  for  7  days,  nor  when  aubjected  to  hot  test  for 
24  hours. 

8.  Initial  set  in  not  less  than  10  minutes,  Gillmore  needles. 

9.  Tensile  atrengtli:  Neat,  1  day,  60  pounds;  7  days,  lOO 
pounds;  cement  1,  sand  2,  7  days,  30  pounds;  28  days,  70  pounds. 

10.  Fineness  of  Portland  cement  90  per  cent,  on  No.  100  fiieve. 

11.  Same  as  7  above. 

12.  Initial  set  of  Portland  cement  in  not  less  than  80  minutes; 
final  set  in  not  less  than  3  hours  nor  more  than  8  hours. 

13.  Tensile  strength:  Neat,  1  day,  135  pounds;  7  days,  300 
pounds;  cement  1,  sand  3,  7  days,  90  pounds;  28  days,  150  pounds. 

14.  Sulphuric  acid  requirement  omitted.  Portland  cement 
rfiall  not  contain  more  than  3  per  cent,  by  weight,  of  magnesia. 

15.  Tests  shall  be  made  as  directed  by  the  engineer  in  general 
accordance  with  the  American  Society  of  Civil  Engineers  standaxda. 

CITY  bnqinkbe's  opficb,  baltihobe,  md. 
The  following  differences  from  the  Philadelphia  specifications 
are  noted: 

Paragraphs  1,  3,  4  and  5  are  omitted. 

6.  Ninety-five  per  cent,  of  natural  cement  must  pass  a  No.  50 
sieve. 

7.  Cakes  or  pats  of  neat  cement  must  show  no  indication  of 
cracking,  checking  or  warping  when  exposed  in  air  and  water  at 
normal  temperature. 

9.  Tei^Qe  strength:  Natural  cement,  neat,  1  day,  75  pounds; 
7  days,  150  pounds;  28  days,  335  pounds;  1  cement,  2  sand,  7  days, 
80  pounds;  28  days,  140  pounds. 

10.  Ninety-eight  per  cent,  of  Portland  cement  must  pass  a  No. 
50  sieve. 

11.  Same  as  7  above. 

12.  Initial  set  shall  not  develop  in  less  than  30  minutes  in  slow- 
setting,  and  10  minutes  in  quick-setting  Portland  cement. 

13.  Tensile  strength:  Portland  cement,  neat,  1  day,  ISB 
pounds;  7  days,  400  pounds;  38  days,  500  pounds;  1  cementy  8 
sand,  7  days,  125  pounds ;  28  days,  200  poun&. 

14.  Omitted. 

16.  Bach  bag  of  natural  hydraulic  cement  must  contain  150 
pounds  net ;  each  barrel   30O   pounds.    Each  barrel   of  Portland 
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cement  mnst  weigh  400  ponndB  groes,  and  be  properly  lined  so  as  to 
be  effectually  sealed  from  dampnoBB. 

BOABD  OP  PUBLIC  WOHIK,  INDIANAPOLIS,  IND. 

The  Bpeci£cationB  for  cement  in  use  here  are  given  under  the 
heading  of  Melan  Arch  Bridges  at  lodianapolia,  earlier  in  this 
chapter. 

The  Bpecifications  in  use  in  Pittsbarg  are  not  eieessive  and 
should  be  Batisfactoiy  for  all  work  except  the  meet  exacting. 

BtJEEAD   OP  KNQINBERING,    PITTBBDBO,   PA, 

Cement — When  and  Where  Delivered. — All  cement  required  on 
the  work  shall  be  delivered  at  a  warehouse  within  the  limits  of  the 
cilr,  and  the  director  notified  of  each  delivery,  at  least  two  weeks 
before  it  will  be  needed  in  the  work. 

Cement — How  Stored. — Cement  shall  be  so  stored,  in  a  diy 
place  thoroughly  protected  from  rain  and  dampness,  that  each 
ahipment  ia  piled  to  itself  and  at  all  times  readily  accessible  for 
inspection  and  tests. 

Cement  from  Reliable  Manufacturers  Alone  Accepted. — Cement 
will  he  accepted  from  reliable  manufacturers  of  well-established 
reputation  only,  and  the  cement  will  not  be  tested  or  permitted  to 
be  used  unless  delivered  in  original  nackages  properly  labeled. 

Temperature,s  for  Tests.— Teeta  of  the  cement  will,  unless  other- 
wise specified,  be  made  at  a  temperature  of  from  60  to  70  de- 
grees Fahrenheit. 

Samples  for  Teats. — Samples  for  tests  may  he  taken  from  every 
package  in  each  shipment  of  cement,  and  unless  they  meet  the 
requirements  herein  specified,  the  whole  shipment  from  which  the 
samples  were  taken  will  be  rejected. 

Sieve  for  Testa.— The  sieves  used  for  testing  cement  for  fine- 
ness and  for  gauging  the  sand  to  be  used  in  making  briquettes  for 
sand  testa  shall  be  as  follows : 

No.  30  sieve  shall  have  400  meahea  to  the  square  inch,  and  shall 
bo  made  of  wire  cloth.  No.  38  wire  Stuhbs'  wire  gauge. 

No.  30  sieve  shall  have  900  meshes  to  the  square  inch  and  shall 
be  made  of  wire  cloth.  No,  31  wire  Stubhs'  gauge. 

No.  50  sieve  shall  have  2,500  meshes  to  the  square  inch  and 
shall  he  made  of  wire  cloth,  No.  35  wire  Stubba'  gauge. 

No.  100  sieve  shall  have  10,000  meshes  to  the  square  inch,  and 
shall  be  made  of  wire  cloth.  No.  40  wire  Stubhs'  gauge. 

Briquettes  for  Tests. — Briquettes  for  testing  tensile  stren^h  of 
cement  will  he  made  both  of  neat  cement  and  of  cement  and  sand 
in  the  proportions  hereinafter  specified,  with  only  enough  water 
added  to  thoroughly  moisten  the  mixture  and  make  it  coherent. 

Making  Briquettes. — After  being  thoroughly  mi\i'd  on  glass 
plate  the  mortar  shall  be  firmly  pressed  into  the  molds  by  hand, 
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and  the  briquettes  so  formed  placed  upon  a  glass  plate  and  kept 
there  until  put  in  water. 

Sand  for  Briquettes. — The  saud  used  in  preparing  briquettes 
shall  be,  unless  otherwise  specified,  clean,  sharp,  crushed  quartz, 
crushed  so  that  the  whole  of  it  will  pass  through  a  No.  20  sieve 
and  be  retained  on  a  No.  30  sieve. 

Pats  for  Tests. — Eound  pats  of  neat  cement,  about  three  (3) 
inches  in  diameter,  one-half  an  inch  thick  at  the  center  and 
tapering  to  a  feather  edge,  mixed  in  the  same  manner  as  the  neat 
cement  briquettes  and  placed  on  a  glass  plate,  shall  not  show  any 
signs  of  warping  or  cracking  after  twenty-eight  (28)  days  in 
either  air  or  water. 

Cement  that  Swells  to  be  Rejected. — Any  cement  which  shows 
signs  of  swelling,  after  being  mixed,  will  be  rejected. 

Fineness  of  Portland  Cement. — Portland  cement  shall  be 
ground  to  such  a  degree  of  fineness  that  not  less  than  98  per  cent, 
by  weight  shall  pass  a  No.  50  sieve,  and  not  less  than  90  per  cent, 
by  weight  pass  a  No.  100  sieve. 

Tensile  Strength  of  Portland  Cement — Neat. — The  ultimate 
tensile  strength  of  briquettes,  one  square  inch  in  cross  section, 
made  of  neat  Portland  cement,  shall  be  as  follows : 

One  day  in  air  and  six  days  in  water,  375  pounds. 

One  day  in  air  and  27  days  in  water,  510  pounds. 

Tensile  Strength  of  Portland  Cement— 3  to  1. — The  ultimate 
tensile  strength  of  briquettes  one  square  inch  in  cross  section,  made 
of  one  part  by  weight  of  Portland  cement  and  three  parts  of  sand, 
shall  be  as  follows : 

One  day  in  air  and  6  days  in  water,  120  pounds. 

One  day  in  air  and  S7  days  in  water,  190  pounds. 

Fineness  of  Natural  Cement. — Natural  cement  shall  be  ground 
to  such  degree  of  fineness  that  not  less  than  88  per  cent  by  weight 
will  pass  a  No.  50  sieve,  and  not  less  than  77  per  cent,  by  weight 
pass  a  No.  100  sieve. 

Tensile  Strength  of  Natural  Cement — Neat.— The  ultimate  ten- 
sile strength  of  briquettes  one  square  inch  in  cross  section,  made  of 
neat  natural  cement,  shall  be  as  follows : 

One  hour  in  air  and  23  hours  in  water,  70  pounds. 

One  day  in  air  and  6  days  in  water,  110  pounds. 

One  day  in  air  and  87  days  in  water,  180  pounds. 

Tensile  Strength  of  Natural  Cement — S  to  1. — The  ultimate  ten- 
sile strength  of  briquettes,  one  square  inch  in  cross  section,  made 
of  one  part,  by  weight,  of  natural  cement  and  two  parts  of  sand, 
shall  be  as  follows : 

One  day  in  air  and  6  days  in  water,  50  pounds. 

One  day  in  air  and  27  days  in  water,  80  pounds. 

Additional  Tests.—ln  addition  to  the  tests  above  apecifiied,  all 
cement  used  on  city  work  shall  be  subject  to  such  other  tests- as  will 
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be  necesBETj  to  determine  whether  the  cement  poseesses  the  proper 
qualities  for  the  particular  work  for  which  it  is  designated. 

Should  there  be  discovered  at  any  time,  any  characteristics  itt 
any  cement  being  used  on  any  city  work  that  are  objectionable  in 
that  or  any  similar  work,  the  further  use  of  cement  of  this  same 
brand  on  all  work  of  the  same  class  will  be  prohibited,  regardless  of 
the  fact  that  it  has  successfully  withstood  the  tests  hereinbefore 


The  city  of  Detroit  does  not  require  so  much  in  variety  of  test 
and  may  secure  cement  under  its  specifications  which,  while  passing 
the  tests  required,  is  deficient  in  a  marked  degi-ee  in  other  respects. 

BOABD  OP  rUBLIC  WOEKS,  DETROIT,  MIOH. 

Cement  to  be  put  up  in  cloth  or  paper  sacks,  original  packages, 
each  sack  to  be  branded  with  the  name  of  the  manufacturer  or 
manufacturers,  and  to  contain  95  pounds  net  of  Portland  cement, 
or  132^  pounds  net  of  natural  cement,  and  to  be  delivered  in  such 
quantities  and  at  such  times  as  the  Board  of  Public  Works  may 
direct,  unloaded  in  a  warehouse  which  shall  be  located  on  the  rail- 
road, between  ISith  and  Riopelle  streets,  south  of  Michigan  avenue, 
'  or  Gratiot  avenue,  in  the  city  of  Detroit,  and  no  extra  charge  shall 
be  made  for  storage  or  delivery. 

A  man  satisfactory  to  the  Board  of  Public  Works  shall  be  fur- 
nished by  the  contractor  to  assist  in  loading. 

The  sacks  to  be  the  property  of  the  city  of  Detroit,  and  each  bid- 
der shall  state  in  connection  with  his  bid,  the  price  per  cloth  sack  he 
will  pay  for  each  empty  sack  delivered  at  the  warehouse  aforesaid. 

The  Board  of  Public  Works  reserves  the  right  to  reject  any 
cement  considered  by  said  Board  not  equal  in  quality  to  the  stand- 
ard above  mentioned. 

Portland  Cement  shall  be  of  American  manufacture,  and  shall 
stand  a  test  of  130  pounds  per  square  inch  tensile  strain,  when  made 
into  briquettes  and  exposed  in  air  until  final  set  and  the  balance  of 
24  hours  immersed  in  water.  One  day  in  air  and  6  days  in  water 
shall  show  a  tensile  strength  of  380  pounds;  1  day  in  air  and  27  in 
water  shall  show  a  tensile  strength  of  520  pounds,  and  when  mixed 
in  proportion  by  weight  of  one  of  cement  to  two  of  sand,  in  7  days 
it  shall  stand  a  tensile  strain  of  146  pounds,  and  in  3S  days  a 
strain  of  216  pounds. 

In  fineness,  95  per  cent,  shall  pass  through  a  No.  50  sieve. 

Natural  Gemertt  shall  be  of  American  manufacture,  and  shall 
stand  a  test  of  sixty  (60)  pounds  per  square  inch  tensile  strain 
when  made  into  briquettes,  exposed  1  hour  in  air  and  immersed  for 
twenty-three  (33)  hours  in  water;  and  when  mixed  in  proportions 
by  weight  of  1  of  cement  to  2  of  sand,  and  exposed  1  day  in  air  and 
6  days  in  water,  it  shall  stand  a  tensile  strain  of  at  least  fifty  (50) 
pounds  per  square  inch ;  and  in  fineness  not  less  than  90  per  cent. 
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must  pass  through  a  sieve  of  twenty-five  hundred  (S600)  meshes  to 
the  square  inch. 

The  following  cement  specifications  for  1901,  from  a  city  of  90,- 
000  inhabitants  are  presented  &b  an  unsatisfactory  set,  which  will 
permit  the  use  of  poor  cement  of  both  kinds  unless  arbitrary  rejec- 
tions are  made  outside  the  letter  of  the  specificatiouB. 

INaUFFICIENT  SPECIFICATIONS. 

Cement  shall  be  of  the  best  quality  of  Louisville  cement  or  of 
cement  equal  in  alt  respects  thereto,  fine  ground,  quick  setting, 
capable  when  made  into  testing  blocks  of  withstanding  a  tension  of 
60  poimds  per  square  inch  of  section,  when  mixed  pure  and  exposed 
in  air  1  hour  and  23  hours  in  water. 

Cement  shall  be  kept  under  cover  until  used  and  samples  given 
in  such  manner  as  may  be  directed.  Any  cement  exposed  to  water 
after  testing  will  not  be  used.  All  cement  not  accepted  must  be  im- 
mediately removed  from  the  works. 

The  contractor  must  furnish  the  cement  in  strong,  perfect  paper 
sacks  to  any  part  of  the  works  and  in  such  quantities  as  the  Com- 
missioner of  Public  Works  may  direct  and  only  upon  the  written 
order  of  said  Commissioner.  Bids  to  specify  the  price  per  hundred 
pounds  at  which  the  cement  is  to  be  furnished.  To  be  weighed  on 
the  public  scales. 

The  cement  used  for  the  curbing  and  tiling  shall  be  of  the  best 
quality  of  American  or  imported  Portland  cement,  capable  of  with- 
standing a  tensile  strength  of  500  pounds  to  the  square  inch  when 
mixed  neat  and  allowed  to  stand  1  day  in  air  and  6  days  in  water. 

For  sewer  work  the  following  are  given  as  examples  of  practice : 

DEPARTMENT  OF  SBWKB8,  HEADING,  PA. 

Composition. — Magnesia  not  over  2^  per  cent, ;  sulphuric  acid  not 
over  2  per  cent. 

Fineness. — Ninety-five  per  cent,  through  a  No.  100  sieve;  80  per 
cent,  through  a  No.  200  sieve. 

Checking  and  OTocking. — Two  cakes  of  neat  cement  to  be 
moulded  on  glass.  One  to  be  immersed  in  cold  water,  after  having 
fet  hard,  and  examined  from  day  to  day  for  surface  checking  and 
warping,  the  other  having  been  set  hard  to  be  immersed  in  water 
at  213  degrees  F,,  and  allowed  to  remain  in  water  of  that  tempera- 
ture for  24  to  36  hours.  Examination  of  the  pat  at  the  end  of  that 
time  for  constancy  of  volume  and  checking.  Should  the  pats  be- 
come contorted  or  show  signs  of  warping  or  cracking  the  cement 
will  be  rejected. 

Tensile  Strength. — Neat,  24  hours,  200  pounds;  7  days,  500 
pounds;  38  days,  650  pounds;  mortar,  3  to  1,  7  days,  150  pounds; 
28  c"ays,  350  pounds. 
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CITY  enqineer's  opfice,  pbobia,  ill 

Natural  Hydraulic  Cement — All  cement  shall  be  what  ia  com- 
monly known  as  American  natural  hydraulic  cement,  of  quality 
equal  to  the  beet  obtainable  in  the  market.  It  will  be  subject  to 
rigid  inspection  and  must  be  able  to  stand  the  following  tests: 
Two  cakes  3  inches  in  diameter  and  -J  inch  thick  with  thin  edges, 
will  be  made.  One  of  these  cakes  as  soon  as  set  will  be  placed  in 
water  and  examined  from  day  to  day.  If  the  cake  exhibits  checks, 
cracks  or  contortions,  the  cement  will  he  rejected.  The  other  cake 
described  will  be  used  for  setting  and  color  teste.  The  time  will  be 
noted  when  the  cake  has  become  hard  enough  to  sustain  a  wire  1-lS 
inch  in  diameter  loaded  with  1-4  pound.  When  the  wire  ia  sustained 
the  cement  has  begun  to  set  and  this  time  shall  not  be  less  than  30 
minntes.  When  the  cake  will  sustain  a  wire  1-24  inch  in  diameter 
loaded  with  1  pound,  the  teat  is  complete,  and  this  time  must  not 
be  less  than  1  hour  nor  more  than  3  hours.  The  cake  used  for  set- 
ting test  will  be  preserved  and  when  examined  from  day  to  day  must 
be  of  uniform  color,  exhibiting  no  blotches  or  dlscolorations.  The 
cement  must  be  evenly  ground  and  when  tested  with  the  following 
standard  sieves  must  pass  at  least  the  following  percentages: 

No.  30  sieve,  100  per  cent.;  No.  50  sieve,  90  per  cent.;  No.  fi 
sieve,  80  per  cent.  AH  cement  for  test  briquettes,  whether  to  be 
used  neat  or  with  sand,  will  be  mixed  with  barely  sufficient  water 
to  make  a  stiff  dough  or  mortar.  The  sand  for  cement  tests  will 
be  of  such  fineness  that  al!  will  pass  a  sieve  of  20  meshes  per  lineal 
inch,  and  none  of  it  pass  a  sieve  of  30  meshes  per  lineal  inch.  It 
■will  be  the  best  quality  obtainable  of  washed  river  sand.  The  re- 
quired tensile  strength  per  square  inch  shall  be  as  follows :  Neat  ce- 
ment, 1  day,  till  set  in  air,  remainder  of  time  in  water,  60  pounds;  1 
day  in  air,  6  days  in  water,  100  pounds ;  cement  1  part  and  sand  2 
parts,  1  day  in  air,  6  days  in  water,  66  pounds. 

A  few  samples  of  specifications  for  cement  for  foundations  are 
given ;  first  for  foundation  of  standpipe. 

WATEB  W0HK8  DEPABTMBNT,  ST.  LOniS,  MO. 

All  cement  for  the  work  herein  specified  shall  be  of  the  best  qual- 
ity of  American  Portland.  Cement  without  the  manufacturer's 
brand  will  be  rejected  without  test.  All  cement  furnished  will  be 
subject  to  inspection  and  rigorous  tests  of  such  character  as  the 
Water  Commissioner  shall  determine,  and  any  cement  which  in  the 
opinion  of  the  Water  Commissioner  is  unsuitable  for  the  work  here- 
in specified,  will  be  rejected. 

If  a  sample  of  the  cement  shows  by  chemical  analysis  more  than 
3  per  cent,  of  magnesia  (Mg  0)  or  more  than  IJ  per  cent,  anhyd- 
rous sulphuric  acid  (SO  )  the  shipment  will  be  rejected. 


r,o,i,,-,-,ih,.GoO(^lc 


60        DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 

To  secure  uniformity  in  cement  of  approved  brands,  all  cement 
received  on  the  work  shall  he  subject  to  teats  for  checking  or  crack- 
ing and  to  the  following  tests  for  fineness  and  tensile  etrengtii : 

All  cement  shall  be  fine  ground  and  85  per  cent,  shall  readily 
pass  a  sieve  having  10,000  meehes  to  the  square  inch. 

All  cement  shall  be  capable  of  withstanding  a  tensile  stress  of  400 
pounds  per  square  inch  of  section  when  mixed  neat,  made  into  bri- 
quettee  and  exposed  34  hours  in  air  and  6  days  in  water. 

All  cement  shall  be  put  up  in  well-made  barrels  and  all  short 
weight  or  damaged  barrels  will  be  rejected.  Samples  for  testing 
shall  be  furnished  at  such  times  and  in  such  manner  as  may  be  re- 
quired. On  all  barrels  of  rejected  cement  inspection  marks  will  be 
placed,  and  the  contractor  shall  io  no  case  allow  these  barrels  to  be 
used. 

In  measuring  cement  for  mortar  or  concrete,  the  standard  volume 
of  a  barrel  of  cement  shall  be  determined  by  comparing  its  net 
weight  with  the  weight  of  one  cubic  foot  of  thoroughly  compacted 
neat  cement. 

All  cement  for  use  on  the  works  shall  be  kept  under  cover 
thoroughly  protected  from  moisture,  raised  from  the  ground  by 
blocking  or  otherwise,  and  diy  until  used.  The  contractor  shall 
keep  in  storage  a  quantity  of  accepted  cement  sufficient  to  secure 
the  uninterrupted  progress  of  the  work. 

Accepted  cement  may  be  re-inspected  at  any  time  and  if  found  to 
be  damaged  or  of  improper  quality  will  be  rejected.  All  rejected 
cement  ^all  be  at  once  removed  from  the  work. 

PHILADELPHIA  ABCHITEOTS 

PoHTLAND  Cbmeni. — Chemical  Composition. — The  cement  must 
show  less  than  2  per  cent,  of  sulphuric  acid  and  less  than  2J  per 
cent,  of  magnesia. 

Fineness. — Ninety  per  cent,  shall  pass  a  No.  70  sieve ;  85  to  90 
per  cent,  shall  pass  a  No.  100  sieve:  68  to  70  per  cent,  shall  pass  a 
So.  200  sieve. 

Checking,  Cracking  and  Color. — ^Three  cakes  of  neat  cement  are 
to  be  moulded  on  glass  3  or  3  inches  in  diameter  and  about  i  inch 
thick  at  the  center,  the  edges  being  very  thin.  These  cakes  are  to 
be  made  from  a  mixture  of  the  cement  and  water  to  the  consistency 
of  a  stiff  plastic  mortar.  Cake  No.  1  is  to  be  left  in  the  air  for  a 
determination  of  color.  The  color  must  be  uniform  throughout,  of 
a  bluish  or  greenish  gray  for  Portland,  and  the  cake  must  be  free 
from  yellow  blotches.  The  cake  must  show  no  signs  of  cracking  or 
distortion  after  being  kept  indefinitely.  Cake  No.  2  is  to  be  put  in 
cold  water  as  soon  as  set  stifE  enough  for  the  purpose,  and  to  remain 
there  2  or  3  days,  when  it  will  be  put  in  water  at  200  degrees  F.,  and 
kept  there  for  24  or  48  hours.  At  the  end  of  this  time  the  cake 
should  show  no  signs  of  cracking,  swelling,  blowing  or  distortion. 
Cake  No.  3  when  hard  enough  is  to  be  placed  in  water  and  exam- 
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ined  from  day  to  day  to  ascertain  if  it  beeomeB  contorted,  or  if 
cracks  show  themselves  at  the  edge. 

Tensile  Strength.— Neat  cement,  7  days,  400  to  500  pounds ;  38 
daya,  600  poundB;  mortar,  3  to  1,  7  days,  150  pounds;  38  days  2S0 
pounds. 
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THE  USES  OF  CEMENT 

The  expansion  of  the  field  occupied  by  cement  construction  is  ao 
great  and  so  rapid  that  such  a  chapter  ae  this  requires  frequent 
revision  to  keep  it  up  to  date.  Many  of  the  usea  to  which  cement 
is  put  are  considered  in  detail  in  the  following  chapter  on  Speci- 
fications for  the  Use  of  Cement.  Some  others  may  he  mentioned 
here  as  well  as  aome  methods  of  modifying  the  quality,  character- 
istics and  appearance  of  cement  for  various  reasons. 

The  first  and  most  important  use  of  cement  is  in  making  mor- 
tar, for  brick  and  stone  masoniy  and  concrete.  There  are  so  many 
variations  in  materials  and  proportions  that  the  chapters  on  Specifi- 
cations can  give  but  a  part  of  them,  those  in  most  conunon  use,  and 
those  chapters  contain,  perhaps,  sufficient  detail  regarding  the 
proper  places  to  use  the  various  mixtures.  Some  consideration  of 
the  cost  of  mortars  of  various  proportions  and  of  concrete  may  he 
of  value,  not  as  giving  exact  figures  for  anch  cost,  but  as  giving  the 
principle  upon  which  an  investigation  may  be  made  in  any  particu- 
lar case.  The  following  is  from  a  consideration  of  some  experiments 
in  this  line  by  L.  C.  Sabin,  U.  S.  Assistant  Engineer,  in  Mxtnicipal 
Engineering  Magazine : 


1.  The  character  of  the  ingredients  used  in  making  (»ment  mor- 
tar varies  so  much  that  it  is  difficult  to  accurately  determine  the 
cost  of  a  proposed  mortar  except  by  experimenting  with  the  ma- 
terials that  are  to  be  employed.  The  weights  per  cubic  foot  of  both 
cement  and  sand  vary  greatly  according  to  the  conditions  of  pack- 
ing, the  moisture,  etc.  The  percentage  of  voids  in  the  sand  is  one 
of  the  most  important  variations  affecting  the  amount  of  mortar 
made  with  certain  materials  mixed  in  given  proportions.  The  con- 
sistency of  the  mortar  also  has  a  marked  effect,  and  different  ce- 
ments show  a  considerable  variation  in  the  volume  of  mortar  that 
a  given  weight  will  yield.  In  any  general  treatment  of  the  ques- 
tion, then,  we  may  expect  only  approximate  results,  and  the  discus- 
sion here  given  must  be  considered  in  this  light. 

2.  The  experiments,  from  which  tables  1  and  3  were  derived,* 


■1  Report  Cbier  of  Engineers.  U.  B 
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were  made  with  a  natural  sand  weigMng  100  pounds  to  the  cnhic 
foot,  dry,  and  having  about  three-eighthB  of  the  bulk  Yoida.  The 
grains  varied  in  size  from  0.01  inch  to  0,1  inch  in  diameter,  with  a 
few  grainfi  outside  of  these  limits.  The  consistency  of  the  mortal 
wae  such  that  when  struck  with  the  shovel  blade  the  moisture 
would  glisten  on  the  smooth  surface  thus  formed.  In  the  experi- 
nients  tiie  proportions  were  determined  by  weight,  and  the  Tesnlts 
for  proportions  by  volume  were  deduced  from  them.  The  results 
for  neat,  natural  cement  mortar  and  for  the  natural  cement  mor- 
tars containing  more  than  four  parts  sand  by  weight  were  derived 
by  analogy.  " 

BX3?LAtJATI0N  OF  TABLES. 

3.  The  first  section  of  table  1  gives  the  amount  of  materials  re- 
quired for  Portland  cement  mortar  when  the  proportions  are  stated 
by  weight ;  the  second  and  third  sections  refer  to  proportions  by  vol- 
ume of  loose  sand  to  packed  cement  when  the  size  of  the  cemeqt 
barrel  ie  assumed  at  3.66  cubic  feet  and  3,33  cubic  feet  respectively. 
The  fourth  section  gives  the  materials  required  when  the  propor- 
tione  are  given  in  terms  of  volume  of  loose  sand  to  loose  cement. 
Likewise,  the  first  section  of  table  3  for  natural  cement  refers  to 
proportions  by  weight;  the  second,  third  and  fourth  sections,  to 
proportions  by  volume  of  loose  sand  to  packed  cement  when  the  ce- 
ment weighs  865  pounds,  380  pounds  and  300  pounds  net  per  bar- 
rel respectively ;  while  the  fifth  section  refers  to  proportions  of  loose 
sand  to  loose  cement. 

The  method  of  stating  proportions  by  weight  is  the  most  accurate, 
but  when  the  sand  does  not  approximate  the  weight  of  100  pounds 
per  cubic  foot  when  shoveled  dry  into  a  measure,  the  sections  of 
the  tables  referring  to  weight  proportions  may  require  a  correction, 
and  it  may  be  simpler  to  use  the  sections  giving  proportions  by  vol- 
ume of  loose  sand  to  packed  cement.  The  method  of  stating  pro- 
portions by  volume  of  loose  sand  to  loose  cement  ia  to  be  depre- 
cated, but  since  it  is  occasionally  used  provision  is  made  for  it  in  the 
tables. 

In  using  those  portions  of  the  tables  where  the  proportions  are 
stated  by  volume  it  should  be  home  in  mind  that  if  the  sand  is 
damp  when  used  it  will  weigh  less  per  cubic  foot ;  hence  more,  by 
measure,  will  be  required  to  make  a  cubic  yard  of  mortar. 

COST   OF   SIOBTAR. 

4,  With  the  data  given  in  tables  1  and  2  and  a  knowledge  of 
unit  prices  of  the  materials  need  in  the  mortar,  one  may  esti- 
mate the  cost  of  the  materials  in  a  given  quantity  of  mortar.  The 
cost  of  mixing  will,  of  course,  depend  upon  the  cost  of  labor,  the 
method  employed,  etc.,  and  may  vary  from  fifty  cents  to  a  dollar 
and  fifty  cents  per  cubic  yard.  If  we  assume  for  illustration  that 
natural  cement  can  be  delivered  on  the  mixing  platform  for  $1.10 
per  barrel  of  280  pounds  net,  that  sand  costs  60  cents  per  cubic 
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yard  and  the  mixing  cogts  $1.00  per  yard  of  mortar,  then  we  have 
for  the  cost  of  a  mortar  composed  of  one  part  cement  to  two  parts 
aand  by  weight : 

3.46  bbla.  cement  at  11.10 »3  80 

.72  cu.  yd.  dry  aand  at  .60 43 

Coat  of  mixing  per  cu.  yd 1  00 

Total  coat  of  one  cu.  yd.  of  mortar |&  28 

5.  For  approximate  results  diagrams  1  and  3  give  the  cost  of 
the  materials  used  in  a  cubic  yard  of  mortar  for  different  prices  of 
cement.  In  diagram  1  the  proportions  by  weight  only  are  indicated, 
since,  for  Portland,  the  proportions  by  volume  of  loose  sand  to 
packed  cement  vary  so  little  from  proportions  by  weight.  In  dia- 
gram 2  the  proportions  of  natural  cement  mortars  are  given  by 
volume  of  packed  cement  (280  pounds  net  per  barrel)  and  loose 
sand,  as  well  as  by  weight.  The  diagrams  are  made  upon  the  as- 
sumptions that  the  sand  is  similar  to  that  used  in  the  eiperiments 
recorded  in  tables  1  and  2,  and  that  the  cost  of  sand  is  fifty  cents 
per  cubic  yard. 

Example. 

6.  To  indicate  the  use  of  these  diagrams  let  us  determine  the 
cost  per  cubic  yard  of  mortar  containing  two  parts  sand  to  one  of 
natural  cement  by  weight  when  cement  costs  $1.30  per  barrel  of  300 
pounds  net,  and  sand  is  thirty  cents  per  cubic  yard.  One  dol- 
lar and  thirty  cents  per  barrel  of  30  pounds  is  equiva- 
lent to  0.43  cent  per  pound,  and  entering  diagram  2 
with  this  quantity,  we  follow  the  correeponding  abcissa  till 
we  reach  the  line  marked  1  to  2  by  weight;  we  find  this  to  be-  the 
ordinate  four  dollars  and  fifty  cents  per  cubic  yard.  But  in  the 
diagram  the  sand  is  assumed  to  cost  fifty  cents  per  cubic  yard  in- 
stead of  thirty  cents  as  in  the  example,  and  as  .72  cubic  yard  sand  is 
used  (see  table),  we  must  subtract  .72  of  twenty  cents,  or  fourteen 
cents,  from  this  result,  making  the  materials  for  the  mortar  cost 
$4.3f>  per  cubic  yard  of  mortar.  If  the  proportions  were  by  vol- 
ume of  packed  cement  and  loose  sand  the  cost  of  the  materials  per 
cubic  yard  of  mortar  would  be  $3.75  less  twenty  times  .78,  or  $3.59. 

It  is  understood  that  the  cost  of  the  materials  alone  ia  given  by 
the  diagrams;  the  cost  of  mixing  the  materials  must, be  added  to 
obtain  the  total  cost. 

7.  The  rules  given  for  determining  the  proportions  of  ingre- 
dients to  use  in  concrete  are  not  all  to  be  commended,  and  while 
this  article  is  concerned  chiefly  with  the  quantities  of  materials  re- 
quired when  the  proportions  have  been  decided  upon,  we  may  sug- 
gest briefly  the  principle  which  should  underlie  the  determination  of 
these  proportions. 

8.  Concrete  is  simplyaclaesof  masonry  in  which  the  stones  are 
small  andof  irregular  shape.  The  strength  of  the  concrete  ia  largely 
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dependent  upon  the  strength  of  themortar;  in  fact,  this  dependence 
will  be  mucn  closer  than  in  other  classes  of  masonry,  since  it  may 
be  stated,  as  a  general  rule,  that  the  larger  and  more  carefully  cut 
are  the  stone,  the  less  will  the  strength  of  the  masonry  depend  on 
the  Btreneth  of  the  mortar.  In  deciding,  then,  upon  the  proportions 
of  ingredients  to  use  in  a  given  case,  the  quality  of  the  mortar 
should  first  be  considered.  If  the  concrete  is  to  be  subjected  to  a 
moderate  compressive  strtfes,  the  mortar  may  be  comparatively  poor 
in  cement ;  but  if  great  transverse  strength  is  required,  the  mortar 
must  be  of  sufficient  richness ;  while,  if  the  concrete  is  to  be  imper- 
vious, the  mortar  must  possess  this  quality  as  well. 

9.  In  making  concrete  the  general  rule  should  be  that  enough 
mortar  be  used  to  just  fill  the  voids  in  the  stone.  If  either  less  or 
more  mortar  than  this  amount  be  employed  the  concrete  will  in 
general  be  weakened  thereby.  This  last  statement  is  subject  to  one 
exception :  If  the  mortar  becomes  stronger  than  the  stone  then  an 
excess  of  mortar  does  not  weaken  the  concrete ;  this  case,  however, 
should  never  be  permitted  to  occur,  the  aggregate  used  should  have 
a  strength  at  least  equal  to  that  required  of  the  concrete.  It  is  a 
simple  matter  then  to  determine  the  required  amount  of  mortar  for 
a  given  volume  of  broken  stone  or  aggregate,  and  the  amount  of 
cement  and  sand  for  a  given  volume  of  mortar  has  already  been  con- 
sidered. 

10.  The  bulk  or  volume  of  a  given  mass  of  broken  stone  is  not 
BO  variable  a  quantity  as  the  volume  of  sand.  The  volume  of  the 
aggregate  will  vary  considerably  with  the  degree  of  packing,  but 
the  packing  is  influenced  appreciably  by  the  amount  of  moist- 
ure present.  The  percentage  of  voids  in  the  aggregate  may  be  de- 
termined as  follows:  Obtain  the  weight  per  cubic  foot  of  the 
broken  stone  in  the  condition  in  which  the  percentage  of  voids  i^ 
sought.  Also  obtain  the  specific  gravity,  and  hence  the  weight  per 
cubic  foot,  of  the  solid  stone.  Then  one,  less  the  quotient  obtained 
by  dividing  the  weight  per  cubic  foot  of  the  broken  stone  by  the 
weight  per  cubic  foot  of  the  solid  stone  will  be  the  proportion  of 
voids  in  the  former.  Another  method  is  to  fill  a  vessel  of  known 
capacity  with  the  aggregate  to  be  used,  and  to  pour  in  a  measured 
quantity  of  water  until  the  vessel  is  entirely  filled.  The  volume  of 
water  used  indicates  the  uecesaary  quantity  of  mortar.  In  using  this 
method  the  stone  should  be  moistened  before  placing  in  the  vessel 
to  avoid  an  error  from  the  absorption  of  the  water  used  to  measure 
the  voids. 

11.  As  to  the  degree  of  jarring  or  packing  to  which  the  stone 
should  be  subjected  in  filling,  if  the  stone  is  put  in  loose,  and  it  is 
proposed  to  ram  the  concrete  in  place,  the  amount  of  mortar  indi- 
cated will  be  somewhat  more  than  the  required  quantity;  if  the 
concrete  is  to  be  deposited  without  ramming  (as  in  submarine  con- 
struction), iiie  amount  of  mortar  indicated  will  not  be  too  great. 
On  thp  other  hand,  if  the  aggregate  is  shaken  down  in  the  vessel  to 
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refusal,  the  voids  obtained  will  be  less  than  the  amount  of  mortar 
which  should  be  used,  because  it  is  not  possible  to  obtain  a  perfect 
distribution  of  mortar  in  a  mass  of  concrete,  such  that  the  concrete 
will  occupy  only  the  same  space  as  did  the  brolfen  stone  when  thor- 
oughly shaken.  And  again,  for  perfect  concrete,  pieces  of  stone 
should  be  separated  one  from  another  by  a  thin  film  of  mortar,  and 
hence  the  Tolume  of  the  concrete  will  be  greater  than  the  volume 
of  the  aggregate  measured  in  compact  condition  without  mortar.  A 
deficiency  of  mortar  is  usually  more  detrimental  than  an  excess.  It 
is,  therefore,  safer  to  measure  the  voids  in  the  stone  when  but 
slightly  ]arred  and  make  the  amount  of  mortar  correspond  to  the 
voids  so  obtained. 

12.  We  may  say,  then,  that  the  rational  method  of  proportioning 
concrete  is  to  let  the  duty  required  of  the  concrete  fix  the  quality 
of  the  mortar,  and  let  the  quantity  be  suliicient  to  fill  the  voids  in 
the  aggregate.  Knowing  the  percentage  of  voids  in  the  aggregate, 
and  consequently  the  percentage  of  mortar  which  should  be  found 
in  a  cubic  yard  of  the  finished  concrete,  we  may  obtain  the  ap- 
proximate cost  per  cubic  yard  of  the  latter  for  a  given  quality  of 
mortar  and  given  unit  prices. 

Thus,  suppose  we  have  stone  in  which  the  voids  are  such  that  the 
mortar  will  amount  to  40  per  cent  of  the  finished  concrete,  and  we 
wish  to  have  the  mortar  composed  of  two  parts  sand  to  one  part 
natural  cement,  by  weight,  unit  prices  being  as  follows : 

Cement,  tl.30  per  bb).  of  300  pounds,  net. 
Saod,  .30  per  cubic  yard. 

Stone,       1.2b  per  cubic  yard. 

As  in  paragraph  6  we  find  the  ingredients  in  one  cubic  yard 
of  mortar  to  cost  $4.36.  Since  40  per  cent,  of  the  con- 
crete is  to  be  mortar,  the  mortar  in  one  cubic  yard  of  concrete 
will  cost  40  per  cent,  of  $4.36,  or  $1.75,  and  one  yard  of  stone  at 
$1.S5  will  make  the  total  cost  of  the  materials  in  the  concrete  $3 
per  cubic  yard, 

13.  Diagram  No.  3  may  be  used  to  get  the  approximate  cost  of 
the  concrete  after  having  obtained  the  cost  of  the  mortar  from 
either  diagram  1  or  2.  Thus,  if  we  enter  diagram  3  with  cost  of 
mortar  $4,36,  and  follow  the  abscissa  to  the  diagonal  line  marked  40 
per  cent.,  we  find  this  to  be  on  the  ordinate  $2.75,  the  cost  of  the 
ingredients  in  a  cubic  yard  of  the  concrete  when  the  stone  costa  $1 
per  cubic  yard.  Hence,  $2. 75 -{-$0.25^^3,  the  approximate  cost 
of  the  materials  in  a  cubic  yard  of  the  finished  concrete  as  desired. 
The  quahfieation  "approximate"  is  used  advisedly,  because  it  is  well 
known  that  since  the  amount  of  concrete  made  from  given  quanti- 
ties of  ingredients  is  subject  to  slight  variation  from  so  many 
causes,  accurate  estimates  of  cost  arc  not  possible. 
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14.  The  usual  method,  liowever,  of  stating  proportions  in  con- 
crete is  to  give  the  volume  of  sand  and  stone  to  one  volume  of  ee- 
m^t.  Thus,  one  of  cement,  three  of  sand  and  six  of  atone,  would 
nsnaJly  mean  one  volume  of  packed  cement,  three  volumes  of  loose 
sand  and  six  volumes  of  loose  broken  stone.  When  proportions  are 
thus  arbitrarily  stated,  we  may  determine,  from  the  tables  and  dia- 
grams, already  given,  the  amount  of  water  which  a  given  quantity 
of  dry  ingredients  will  make,  and  the  consequent  cost  of  the  mortar 
per  cubic  yard.  Then  a  knowledge  of  the  voids  in  the  broken  atone 
will  permit  of  a  close  estimate  of  the  amount  of  concrete  made, 
whence  the  cixt  of  the  latter. 

For  example,  suppose  it  is  desired  to  determine  the  coat  of  ma- 
terials in  a  cubic  yard  of  natural  cement  concrete  under  the  follow- 
ing conditions: 

One  bbl.  cement  containing  S80  pounds  net  at  $1  per  bbl. 

Three  bble.  sand  weighing  100  pounds  per  cu.  ft.  at  10.75  per  cu.  yd. 


Six  bbls.  loose  broken  stone  having  45  per  cent,  voids  at  tl.25percu.;d. 
lbbl.cenieDt=3.75cu.  ft.=0.139cu.yd.  cost;  -"^ —  ' 

3  bbla.  sand=11.25  cu.  ft.=.417  cu.  yd.  coet . . 


1  bbl.  cenieDt=3.75  cu.  ft.=0.139  cu.  yd.  cost' |l!oO 

3  bbla.  sand=11.25  cu.  ft.=.417  cu.  yd.  coet 31a 

6  bblB.  fltoQe=22.50  cu.  ft.=.833  cu.  yd.  coat 1.0*1 

Total  coet 12.354 


From  table  3  we  Snd  that  it  requires  2.03  barrels  of  ce- 
ment to  make  one  cubic  yard  of  one  to  three  mortar;  then  one 
barrel  of  cement  would  make  0.493  cubic  yard.  As  45  per  cent,  of 
the  atone  is  voids  the  amount  of  solid  stone  in  six  barrels  of  broken 
Btone  would  be  .833X-55  =  .458  cubic  yard.  Then  the  mortar 
plus  solid  stone  would  be  .493-f-.458=.951, cubic  yard.  It  has  been 
found  .by  experiment  that  the  amount  of  concrete  made  will  usually 
exceed  the  sum  of  the  mortar  and  solid  stone  by  from  two  to  five  per 
cent.,  hence  we  may  assume  in  this  case  that  .98  cubic  yard  concrete 
resulted  from  the  above  materials  and  2.354-^.98^=$8.40,  the  coat  of 
the  material  in  one  cubic  yard  of  finished  concrete.  To  ob- 
tain the  actual  cost  of  concrete  in  place,  the  cost  of  mixing  and 
deposition  must  be  added. 

The  following  table  prepared  by  Mr.  C.  E.  Fowler  shows  the 
amounts  of  each  material  required  to  make  one  cubic  yard  of  Port- 
land cemeDt  concrete  with  various  proportions  of  cement,  sand  and 
Btone.  It  ia  made  by  comparison  with  actual  cases  and  gives  very 
satisfactory  results  in  practice. 
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1-2-3 

1-2-3H 

1-2-4 

l-2-»J^ 

1-2-5 

1-2-5H 

1-3-4 

l-3-4J^ 

1-3-5 

1-3-5H 

1-3-6 

1-4-6 

1^-63^ 
1-4-7 

1-4-7^ 
1-4-8 


1.56 

1.48 
1.38 


-0.51 
0.49 
0.47 
0.44 
0.42 
O.M 
0.57 
0.54 
0.52 
0.50 


0.51 
0.49 
0.47 


0,91 
0.95 
1.00 


O.Sfl    * 

0.92 

1.11 

0.97 

1.16 

1.00 

1.20 

0.91 

—m — 

0.94 

1.13 

0.97 

1.17 

1.00 

1.21 

1.25 

The  heavy  liaes  are  put  in  the  table  to  aid  in  selecting  those  mix- 
tures in  which  the  voids  of  the  stone  are  completely  filled  and 
those  which  are  but  partly  filled. 

The  following  conclusions  are  drawn  by  various  persons  in  the 
discussion  of  a  paper  on  the  Theory  of  Concrete,  by  George  W. 
Rafter,  before  the  American  Society  of  Civil  Engineers.  Concrete 
blocks  made  part  with  mortar  equal  to  33  per  cent,  of  the  stone  and 
part  with  40  per  cent,  were  made,  part  with  the  dryest  mixture 
possible,  part  with  enough  water  to  make  the  mixture  plastic,  and 
part  with  an  excess  of  water.  Four  brands  of  natural  cement  and 
two  brands  of  American  Portland  cement  were  used.  In  all,  173 
blocks  of  the  concrete,  each  one  cube  foot,  were  made  and  crushed. 

The  blocks  made  with  40  per  cent,  of  mortar  and  an  excess  of 
water  averaged  2,227  pounds  crushing  strength  per  square  inch, 
with  plastic  mortar  3,329  pounds,  with  dry  mortar  2,53S.  A  similar 
ratio  exists  in  the  case  of  33  per  cent,  mortar.  The  40  per  cent, 
concrete  averaged  4  per  cent,  stronger  than  the  33  per  cent.  This 
excess  of  strength  was  as  high  as  7  per  cent,  with  mortar  made  of 
one  part  cement  to  two  parts  sand,  and  there  was  no  excess  with 
mortar  of  1  to  4. 

The  excess  in  cost  of  laying  a  cubic  yard  of  concrete  with  dry 
mortar  over  that  with  wet  mortar  is  shown  by  Herman  Conrow  by 
figures  from  actual  experience,  as  follows: 
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Coat  of  Cost  of 

LayiiiB  Wet  La;inK  Dry 

CoDorete.  Concrete. 

Cement  (1  barrel  Portland) 91.60  tll.50 

Simd 50  .50 

Stone 1.00  1.00 

Labor 1.13  2.12 

Totals $4.13  15.12 

The  gang  for  wet  concrete  was  1  foreman,  9  mixers,  1  rammer, 
laying  15  cu.  yds.  a  day.  For  dry  concrete,  1  foreman,  6  mixers,  4 
rammers,  laying  8  cu.  yds.  a  day.  The  foreman  received  $8  and 
the  men  $1.50  a  day. 

Comparison  of  the  relative  cost  of  hand  mixing  and  of  machine 
mixing  is  not  easy  so  far  as  the  discussion  under  consideration  is 
concerned,  the  reported  results  being  so  various  and  so  few.  The 
general  opinion  is  that  machine  mixing  may,  with  proper  machine 
and  supervision,  produce  better  mixed  and  therefore  stronger  con- 
crete than  hand  work,  especially  in  hot  weather.  The  contradictions 
of  figures  of  cost  prevent  any  conclusion  as  to  the  relative  economy 
of  the  two  methods. 

Concrete  is  more  quickly  mixed  by  machine  and  more  thoroughly, 
as  stated.  A  smaller  amount  of  cement,  Bay  ten  per  cent.,  can, 
therefore,  be  used  to  secure  the  same  strength  of  concrete.  The 
uniformity  of  the  concrete  makes  expansion  and  contraction  of  all 
parts  of  the  mass  the  same  under  the  same  conditions,  thus  pre- 
venting disintegration  on  this  account.  With  improved  machinery 
and  methods  the  question  of  cost  is  frequently  solved  in  favor  of 
machine  mixing,  in  a  few  cases  very  decidedly  so. 

Machines  for  mixing  concrete  may  be  roughly  divided  into  three 
classes:  those  which  are  intermittent,  each  charge  being  inserted, 
mixed  and  discharged  into  some  conveyance  ready  for  deposit  on 
the  work ;  these  in  which  the  materials  are  mixed  in  the  course  of 
falling  by  gravity  through  the  machine;  and  those  in  which  the 
materials  are  mixed  by  the  motion  of  stirring  and  of  conveying  the 
materials.  The  last  is  continuous  in  its  action,  and  the  second 
may  be.  The  first  machine  usually  consists  of  a  cubical  box  hung 
on  trunnions  at  its  opposite  comers,  or  a  eyhnder  or  semi-cylinder 
with  moving  arms  inside,  into  which  the  proper  proportions  of  ce- 
ment, sand,  gravel  or  broken  stone  and  water  are  introduced,  the 
box  then  being  turned  slowly  a  few  times  until  the  contents  are 
thoroughly  mixed. 
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The  second  or  gravity  raiser,  consists  of  a  chute  studded  with 
steel  pins  so  placed  that  the  materials  dropping  iato  it  are  well 
mixed  while  passing  through,  the  water  being  added  usually  when 
the  other  materials  have  had  time  to  mix  thoroughly. 

The  third  is  provided  with  screw  conveyers  in  tubes,  mixing  the 
materials  for  the  concrete  by  the  process  of  pushing  them  along. 
The  water  is  added  toward  the  end  of  the  journey.  The  accuracy 
of  the  last  two  methods  depends  upon  the  accuracy  of  the  feeding 
of  materials,  a  slight  delay  in  depositing  one  of  the .  ingredients 
giving  opportunity  for  a  shortage  in  the  concrete  for  the  time, 
and  a  delay  in  the  deposit  of  all  materials,  causing  an  excess  of 
water  for  a  time.  Careful  attendance  is  therefore  necessary  for 
good  results. 

Some  very  successful  portable  plants  for  performing  all  the  oper- 
ations of  mixing  for  street  work  and  for  railroad  work  have  been 
designed,  most  of  them  originating  for  special  purposes,  but  later 
developing  into  machines  for  general  use.  The  names  of  manufac- 
turers of  such  machines  and  plants  will  be  found  in  the  lists  of 
cement  machinery  manufacturers  in  the  directory  section  of  this 
book. 

Some  experiments  reported,  whore  clean  limestone  screenings 
were  used  instead  of  sand  in  making  mortar,  indicate  an  increase 
in  the  strength  of  concrete. 

The  question  of  the  use  of  gravel  in  place  of  broken  stone  in  con- 
crete frequently  arises.  Experiments  reported  in  the  report  of  the 
Engineer  Commissioner  of  the  District  of  Columbia  for  1897  indi- 
cate that  with  natural  cement  the  gravijl  concrete  has  one-half  to 
three-fourths  the  strength  of  broken  stone  concrete,  and  with  Port- 
land cement  there  is  but  little  difference,  the  experiments  being 
somewhat  in  favor  of  broken  stone.  It  is  noticeable  that  there  is  a 
material  increase  in  the  relative  strength  of  gravel  concrete  with 
age  so  that  if  the  concrete  is  not  to  receive  its  load  for  some  months 
it  will  be  very  nearly  as  good  as  that  made  with  broken  stone. 

A  discussion  of  the  effect  of  size  of  sand  upon  the  strength  of 
mortar  by  Mr.  A.  S.  Cooper  leads  him  to  the  conclusion,  based  on 
experiments  by  himself  and  reveral  othert;,  that  coarse  sands  pro- 
duce stronger  mortar  than  fine  snnds  up  to  the  size  ])assiug  a  No.  12 
sieve  and  r(>fuM>d  by  a  No.  1(>.  Sand  |)Jl^s^ill^;  ii  Xo.  .'iO  sieve  is  all 
practically  without  viiriation  in  its  effcrt  u|Km  the  strength  of 
mortar.    'J'lie  shape  and  condition  of  the  snrfaces  <■>(  the  grains  of 
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different  sands  has  as  much  to  do  with  their  value  for  cement  mor- 
tar as  the  size,  rough  grains  like  crushed  trap  rock  and  granite  being 
better  than  those  with  smooth  surfaces,  and  river  sand  being 
better  than  beach  eand.  The  proportions  of  mortar  used  in  the  tests 
were  usually  one  to  one; 

The  effect  of  increase  in  amount  of  sand  in  mortar  was  shown  by 
a  Beries  of  experiments  at  the  Holyoke  dam,  Massachusetts,  upon 
flu  American  Portland  cement  of  the  highest  grade.  The  results 
for  tensile  strength  of  mortar  of  various  proportions  at  the  end  of 
28  days  set  in  water  were  as  follows: 


Xtol 

3tol 

Itol 

204 

9tol 

« 

The  effect  of  concrete  on  iron  was  shown  by  embedding  a  piece 
of  galvanized  iron  in  cement  for  six  months.  It  was  then  found 
that  the  galvanizing  had  all  disappeared  but  the  iron  was  clean  and 
bright. 

The  use  of  concrete  and  steel  in  combination  is  becoming  very 
popular,  and  there  are  numerous  adaptations  of  the  principle,  some 
patented  and  some  free.  The  combination  of  the  two  materials  was 
originally  justified  by  the  statement  that  the  expansion  of  Port- 
land cement  is  0.0000143  per  degree  Centigrade  increase  in  tem- 
perature, and  that  of  iron  is  0.0000145,  practically  the  same.  Ce- 
ment mortar  has  strong  adhesion  to  iron  and  protects  it  from 
oxidization. 

The  Monier  construction  was  invented  by  a  French  gardener  in 
1876  to  strengthen  his  flower  pots,  benches  and  fountains.  It  con- 
sists in  the  use  of  a  netting  of  wire  or  of  sets  of  steel  rods  at  right 
angles  to  each  other  to  carry  tension  or  compression  and  aid  the 
cement  concrete  or  mortar  in  doing  its  duty  and  retaining  its  shape. 
It  has  been  applied  to  the  construction  of  tanks  or  resen'oirs  for  the 
storage  of  water,  wine,  oil,  pulp,  grain,  cement,  etc.,  in  bridges  in 
place  of  buckle  plates  and  to  protect  steef  from  corrosion,  in  arches, 
in  the  floors  and  partitions  of  buildings,  in  culverts  and  flumes,  in 
fortifications,  etc.  Bordcnave  modifies  it  by  using  small  sized  chan- 
nels, angles,  I-  or  T-heams  instead  of  rods,  giving  greati'r  rigidity 
(luring  construction.     The  Hyatt  system  uses  vertical  flat  parallel 
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bars  with  horizontal  rods  passing  thiough  holes  in  the  bars.  Kan- 
some  uses  square  rods  which  are  twisted  about  the  longitudinal 
axes,  to  give  more  thorough  bond  of  the  steel  and  concrete  and  to 
increase  the  stiffness  of  the  rods.  The  Melan  system  uses  curved 
beams,  rolled  or  built  I-beams  usually,  following  the  lines  of  the 
arches  in  which  it  is  principally  used.  Cottancin,  Hennebique  and 
Bonna  use  special  forms  of  wire,  rod  or  shaped  iron  in  floors,  parti- 
tions, sewers,  etc.  Thacher  uses  st«el  bare  in  pairs,  embedded  in 
the  concrete,  with  numerous  rivets,  lugs  or  similar  projections  to 
reinforce  the  adhesion  of  the  steel  and  concrete.  There  is  no  con- 
nection between  the  bars  of  a  pair  other  than  the  concrete.  The  bars 
act  as  the  flanges  of  a  beam,  which  takes  the  form  designated  for 
the  arch  of  which  it  forms  a  part. 

These  constructions  are  sometimes  used  in  place  of  steel  for  the 
cylindrical  piers  for  bridges  so  often  used  where  good  foundation  is 
far  below  the  surface,  the  interior  being  filled  with  concrete  in 
similar  manner  in  both  cases. 

Expanded  metal  is  another  form  of  steel  reinforcement  of  con- 
crete which  is  used  for  facing  of  walls,  partitions  and  iloore.  A 
recent  successful  test  of  a  section  of  water  conduit  built  of  concrete 
and  expanded  metal  indicates  its  value  for  this  class  of  work.  Fire 
proof  vaults  are  also  constructed  of  combined  ateel  and  concrete. 

Concrete,  without  any  reinforcement,  was  used  as  long  ago  as 
1860  in  Germany  for  a  factory  chimney  about  160  feet  high. 

The  street  railway  company  in  Minneapolis,  Minn.,  made  a  novel 
use  of  concrete  in  reconstructing  some  of  its  lines  and  making  the 
rails  continuous  by  welding  the  joints.  A  longitudinal  beam  of  con- 
crete was  constructed,  to  which  the  rails  were  spiked  before  the  ce- 
ment was  set,  thus  making  a  continuous  support  for  the  rails,  and  a 
tight  fastening  for  them.  Concrete  is  frequently  used  as  a  founda- 
tion for  the  wooden  ties  of  street  railroads,  but  in  this  case  the  ties 
are  displaced  entirely.  The  usual  concrete  foundation  for  an, as- 
phalt street  was  laid  over  the  street,  and  the  pavement  completed 
by  laying  the  asphalt. 

Development  of  the  use  of  cement  in  sidewalks  has  been  very 
rapid,  and  hundreds  of  miles  of  new  walks  are  constructed  each 
.  year.  As  a  single  example,  the  City  of  Indianapolis  has  83  miles 
of  improved  streets,  125.08  miles  of  cement  walks,  practically  all 
constructed  within  the  last  twelve  years,  1'.34  miles  having  been 
constructed  iii  1900. 


Do,l,.cdbyGoOglc 


THE  USES  OF  CEMENT.  77 

The  Citj  of  Bellefontaine,  Ohio,  has  conatructed  several  blocka 
of  cement  concrete  street  pavement,  which,  after  a  niunber  of  years' 
use,  is  in  good  condition.  The  objection  made  to  it  is  that  it  ia  un- 
usually slippery,  but  it  would  seem  posBibie  to  obviate  this  by  a  dif- 
ferent form  of  surface.  If  this  objection  is  removed  a  large  new 
field  for  the  use  of  cement  will  open. 

The  use  of  cement  for  concrete  floors  in  stables,  cattle  and  hog 
pens,  breweries  and  factories,  where  a  smooth,  durable,  easily  cleaned 
surface  is  required,  has  developed  equally  with  its  use  for  sidewalks. 
It  makes  an  ideal  floor  for  almost  all  such  purposes,  is  easily  re- 
paired when  cut  into  for  any  purpose,  and  is  practically  inde- 
structible when  properly  constructed,  except  for  wear  of  traffic. 
Special  care  mnst  be  taken  to  allow  for  expansion  and  contraction 
when  there  are  great  variations  in  temperature,  and  special  con- 
struction to  insure  water-tight  joints  is  necessary  in  such  cases. 

Street  crossings  of  cement  concrete  are  made  in  some  smaller 
cities  whose  streets  are  not  paved,  and  they  are  a  sufficient  improve- 
ment over  the  usual  wood  or  flag  stone  crossing  to  repay  the  in- 
crease in  cost. 

Pavements  for  driveways  to  public  and  private  stables,  to  rail- 
road freight  stations,  factories,  storehouses,  etc.,  are  equally  valuable 
and  their  use  is  rapidly  increasing. 

Fences  and  ornamental  gateways  in  cement  concrete  are  very  suc- 
cessful. 

Since  the  invention  of  the  Parkhurst  combined  curb  and  gutter, 
the  use  of  cement  for  making  street  curbing  has  increased  very 
rapidly.  Over  120  miles  of  the  Parkhurat  curb  and  gutter  alone 
have  been  constructed  during  the  last  ten  years,  and  many  miles  of 
concrete  curb  and  gutter  and  of  curbing  alone.  The  combi- 
nation of  curb  and  gutter  solves  a  problem  for  macadam  streets  by 
giving  a  smooth  gutter  for  drainage,  and  for  asphalt  by  removing 
the  danger  of  injury  to  the  asphalt  surface  by  water  standing  in  flat 
or  in  obstructed  gutters.  The  appeantnce  of  well-constructed  curb 
is  much  in  its  favor,  and  it  is  more  durable  than  most  kinds  of 
natural  stone,  the  use  of  which  is  popular  in  some  districts.  The 
addition  of  strips  of  steel  to  take  the  wear  on  edges  and  face  is  made 
with  success  where  the  amount  or  character  of  traffic  makes  this  pre- 
cantion  necessary  for  either  stone  or  concrete  curb,  and  the  metal 
ie  most  easily  put  in  place  and  kept  there  when  the  cement  curb  is 
used. 
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The  Parkhurst  curb,  now  laid  by  D.  C.  Duntin  of  In- 
dianapolis, was  the  pioneer  and  long  the  only  combined  curb  and 
gutter  manufactured.  Its  special  features  of  protection  and 
strengthening  of  the  junction  between  curb  and  gutter  and  the 
uniformly  high  character  of  the  work  done  and  the  materials  used 
in  its  construction  give  it  a  deservedly  good  reputation. 

For  such  small  uses  ae  cistem  tops,  horse  blocks,  steps,  caps  and 
sills,  plastering  cisterns,  basins  and  manholes,"  Portland  cement  is 
the  best  material.  Specifications  for  sidewalk  mixtures  are  appli- 
cable to  most  of  these  uses,  with  slight  modifications. 

The  use  of  concrete  and  cement  mortar  for  lining  enbways  is 
rapidly  extending.  The  surface  can  be  made  non-absorbent, 
smooth  and  light  colored  where  distribution  of  light  is  desirable,  is 
quite  as  durable  as  stone  or  brick  and  usually  more  pleasing  to  the 
eye. 

Concrete  has  been  used  in  Europe  for  building  sewers  for  maUy 
years.  The  city  of  Brooklyn  is  the  only  one  in  the  United  States 
which  has  used  the  material  for  this  purpose  extensively,  Beading, 
Pa.,  and  some  other  cities  have  used  it  to  a  slight  extent. 

Cement  mortar  has  been  used  with  more  or  less  success  as  a  lining 
for  light  steel  or  iron  water  pipes,  the  cement  preserving  the  steel 
from  corrosion  and  keeping  the  pipe  constantly  of  the  same  area 
of  cross  section.  Owing  to  errors  of  design,  difficulty  in  keeping  the 
layer  of  cement  intact  when  making  connections,  and  other  similar 
reasons,  this  construction  has  never  been  very  popular  and  it  is  now 
seldom  used. 

Bridge  piers  are  frequently  constructed  with  a  heart  of  cemem 
concrete  and  in  some  instances  have  been  constructed  entirely  oi 
such  materia],  the  exterior  receiving  a  coating  of  Portland  cemeni 
mori^ar  specially  prepared  with  the  best  of  materials. 

The  success  attained  years  ago  in  facing  stone  piers  with  a  coat- 
ing of  cement  mortar  to  preserve  them  from  threatened  disintegra- 
tion should  have  more  effect  that  it  has  heretofon.-.  A  facing  that 
will  show  the  marks  of  the  forms  after  twenty  years  of  exposure 
to  weather,  to  the  wear  of  water,  and  the  shock  of  driftwood  is  cer- 
tainly beyond  criticism.  There  are  s-everal  examples  of  this  kind  oi 
constniction  to  serve  as  object  les.-onn  for  further  application  o1 
the  principle. 

The  conservative  railway  managers  uri'  rapidly  extending  the 
use  of  cement  and  concrete  for  all  railway  structures,  and  it  is  not 
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impossible  that  within  a  comparatively  short  term  of  years  nearly 
all  structures  from  pipe  culverts  to  gtation  buildings  on  some  rail- 
roads will  be  at  least  externally  of  concrete. 

There  are  several  notable  examples  of  the  use  of  monolithic  con- 
crete for  such  stnietures  as  the  walls  of  canal  locks,  and  some  in- 
stances of  the  nse  of  blocks  made  of  concrete  and  set  in  place  after 
eompIetlOTi. 

In  the  construction  of  piers  and  breakwaters  cement  has  been 
used  very  largely  in  recent  years.  Very  large  blocks  of  concrete 
stone  are  built,  sometimes  in  place  and  occasionally  elsewhere  and 
then  laid  in  place  as  natural  stone  blocks  would  be.  Heart  walls 
and  filling  may  then  be  constructed  of  concrete  laid  in  place.  Some 
specifications  for  this  class  of  work  follow  in  the  next  chapter. 

The  use  of  cement  concrete  for  buildings  in  place  of  brick  and 
stone  is  gradually  extending,  its  use  as  a  facing  for  buildings  per- 
haps more  rapidly.  For  the  latter  use  it  is  specially  adapted,  and 
elaborate  ornamentation  can  be  indulged  in  at  very  small  expense 
in  comparison  with  carved  stone.  The  walls  may  be  built  entirely 
of  concrete,  especially  if  some  of  the  various  combinations  of  steel 
and  concrete  are  used,  being  built  in  place.  Blocks  of  artificial 
stone  may  also  be  used  and  laid  in  the  same  manner  as  the  natural 
stone. 

Many  handsome  buildings  have  recently  been  constructed  in 
Florida  of  a  concrete  made  of  Portland  cement  and  coquina  sheila 
from  the  vast  deposits  of  that  material  on  the  seacoast  of  that  State. 

Cement  can  be  used  for  statuary,  fountains,  monuments,  where 
the  color  is  satisfactory,  and  is  frequently  very  effective. 

Portland  cement  tile  for  floors,  bases  of  walls,  and  special  uses 
have  been  made  for  a  number  of  years.  Colors  are  readily  used  as 
desired,  and  no  heat  being  necessary,  form  and  color  may  be  as  exact 
as  is  desired.  Eoofing  tile  of  Portland  coment  are  also  very  suc- 
cessful. They  are  light,  durable,  fire-proof,  not  breaking  on  con- 
tact with  water  when  white-hot,  and  frost-proof.  They  are  com- 
pressed under  very  heavy  pressure  and  can  be  made  of  any  desired 
shape  or  color. 

During  the  construction  of  the  Holyoke  dam  in  Jlassachu setts 
an  experiment  was  made  to  illustrate  the  effect  of  dumping  concrete 
into  place  under  water.  A  batch  of  concret*'  was  mixed,  1  part  ce- 
ment, 8^  parfci  sand  and  5  parts  brokun  ptone,  an  required  on  the 
work,  and  dropped  before  Ketting  into  a  pail  of  water.    At  the  end 
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of  12  months  it  was  examined.  About  f  in.  of  nearly  neat  cement, 
hard  set,  was  found  as  a  top  layer,  then  about  2J  inches  of  sand, 
with  enough  cement  to  hold  it  together  and  a  few  stones,  then  2  to 
3  inches  of  sand  and  stone  nearly  separate  and  perfectly  clean,  with 
no  adhesion  whatever.  This  indicates  that  separation  of  materials 
dropped  into  place  through  water  is  too  serious  to  be  neglected. 

It  is  a  common  belief  among  cement  workers  that  cement  mor- 
tar is  improved  by  allowing  it  to  take  a  partial  set  and  then  re-tem- 
pering it.  Notwithstanding  the  fact  that  there  are  a  few  statements 
of  results  of  testfl  which  seem  to  bear  this  out,  the  weight  of  testi- 
mony ia  to  the  efEect  that  this  process  is  detrimental  to  the  strength 
of  the  mortar.  This  is  perhaps  shown  on  the  work  by  the  fact  that 
the  re-tempered  mortar  sets  more  slowly  than  the  fresh  mortar. 

The  effect  of  frost  upon  the  quality  of  cement  mortar  is  various. 
In  the  case  of  natural  hydraulic  cement  mortar,  it  seems  to  prevent 
the  setting  of  the  cement  and  to  disintegrate  the  mortar  so  that 
concrete  frozen  before  full  set  has  taken  place  is  not  reliable.  It  is 
also  true  that  frost  has  some  effect  upon  old  natural  cement  concrete, 
Bo  that  its  life  when  exposed  is  not  indefinite.  With  Portland  ce- 
ment'the  same  is  true  to  a  much  less  extent,  Concrete  is  affected  to 
some  extent  by  the  action  of  the  frost  upon  the  surface.  Mortar 
used  in  laying  stone  seems  to  be  practically  unaffected  if  it  remains 
frozen  long  enough  to  obtain  its  set,  which  is  very  materially  de- 
layed by  the  cold.  Even  successive  freezing  and  thawing  does  not 
have  very  serious  efEect  except  where  the  mechanical  effect  of  the 
expansion  of  particles  of  water  in  freezing  forces  off  granules  of 
the  mortar.  It  is,  therefore,  necessary  to  point  the  joints  of  such 
masonry.  Salt  is  sometimes  added  to  the  mortar  in  sufRcient 
quantities  to  keep  the  water  liquid,  if  the  temperature  is  below  freez- 
ing point,  hut  above  0°  F.  This  delays  the. setting  of  the  cement 
somewhat,  but  in  reasonably  steady  weather  this  delay  need  not  be 
considered.  About  one  pound  of  salt  with  18  gallons  of  water  when 
the  temperature  is  30°,  the  quantity  being  increased  about  3  ounces 
for  each  degree  of  lower  temperature  will  give  good  results  if  the 
masonry  is  free  from  ice. 

Some  experiments  on  freezing  of  mortar  at  the  Holyoke  dam 
showed  that  freezing  reduced  the  strength  about  .'iO  per  cent,  except 
in  the  case  of  quick-setting  Portland  cements,  which  were  affected 
but  little. 

Cements  which  are  quick-setting  may  have  the  time  of  setting 
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delayed  by  adding  adulteiuntB.  A  small  amount  of  sulphate  of  lime 
(lesB  than  2  per  cent.),  ia  Bometimee  added  to  the  cement  for  this 
purpose.  Lime  may  be  added  in  the  mortar  for  a  similar  reason 
and  also  to  enable  a  small  amount  of  a  high  grade  Portland  cement 
to  be  used  with  a  large  proportion  of  sand. 

Fire-proof  mortars  are  made  by  using  hard-bumed  furnace  cin- 
ders, say  1  part  Portland  cement,  2  parts  sand,  and  5  parts  cin- 
ders.   Natural  hydraulic  cement  should  not  be  used. 

Sugar  haa  been  reported  to  increase  the  strength  of  cement  mor- 
tars when  the  work  ia  located  in  dry  places,  but  careful  experiments 
with  various  proportions  of  sugar  fail  to  show  this;  on  the  other 
hand,  any  considerable  proportion  of  sugar  reduces  the  strength  of 
the  mortar. 

For  coloring  cement  work  mineral  colors  are  generally  used. 
Nearly  all  coloring  matters  reduce  the  strength  of  cement,  but 
ultramarine  in  small  quantities  increases  it.  Eod  oxide  of  iron,  if 
it  contains  sulphuric  acid,  may  cause  swelling.  Black  and  bluish 
gray  are  produced  by  using  different  quantities  of  lamp-black  or 
peroxide  of  manganese;  red,  by  the  best  raw  iron  oxide;  bright  red, 
by  caput  mortuum  (expensive) ;  a  cheaper  red  by  Venetian  red; 
brown,  by  the  best  roasted  iron  oxide ;  buff,  by  ochre ;  blue  by  ultra- 
marine; bright  blue,  by  prussian  blue. 

Cement  manufacturers  recommend  the  following  quantities  per 
100  pounds  of  cement: 

Black,  2  pounds  excelsior  carbon  black. 

Blue,  5  to  6  pounds  ultramarine. 

Brown,  6  pounds  roasted  iron  oxide. 

Gray,  \  pound  lampblack. 

Green,  6  pounds  ultramarine. 

Bed,  6  to  10  pounds  red  iron  oxide. 

Bright  red,  6  pounds  Pompeian  red. 

Yellow  or  buff,  6  to  10  pounds  yellow  ochre. 

The  following  list  from  a  cement  manufacturer's  circular  is  in- 
serted as  a  summary  of  the  more  prominent  uses  to  which  Portland 
cement  is  put  in  this  country: 

I,      RAILEOAD  WOBK. 

Permanent  culverts  and  tunnels. 
Abutments,  piers  and  retaining  walls. 
Foundations  for  buildings  and  machinery. 
Freight  platforms. 
Passenger  depot  floors  and  pavements. 
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Conetruction  of  bnildings  with  expanded  metal  lath  and  cuiiieut 
plaster. 

II.      MUNICIPAL  AND  OOTEBNMBNT  WOHK, 

Irrigation  and  water  works  dams, 

Conduite  and  sewers. 

Street  crossings. 

Street  paving. 

Sidewalks,  curb  and  gutter. 

Bicycle  paths. 

Betaining  walla. 

Beeervoiis  and  cisterns. 

Culverts  and  bridges. 

III.      PBITATE   ENTERPRISES. 

Manufacture  or  construction  in  the  following  specialties : 

Cement  wares. 

Fence  and  hitching  posts  and  corner  stones. 

Mounting  blocks  and  steps. 

Laundry  tubs. 

Burial  cases. 

Mangers  and  troughs. 

Silos,  steep  tubs  and  tannery  vats. 

Gas  and  water  tanks. 

Swimming  pools. 

Vaults. 

Bicycle  race  tracks. 

Caps,  sills  and  columns. 

Artificial  building  stone. 

Art  figures. 

Inlaid  multi-colored  tile  for  floors,  roofs  and  facings. 

IV.  MINES  AND  MILLS. 

Foundations  of  all  kinds. 
Boiler-house  and  engine-house  iloors. 
Water-proof  pits. 
Water-tight  passages. 
Permanent  walls. 

V.  INDITIDDAL  USE. 

Floors  for  stables,  cellars  and  milk  houses. 
Brewery  and  chemical  works  floors. 
Fountains,  pools,  walks  and  driveways.   • 
Veranda  and  kitchen  floors  of  tile. 
Roofing  tile,  facing  and  hearth  tile. 
Fire-proof  construction. 
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A  number  of  sample  specifieations  for  the  use  of  cement  will  be 
given  in  this  chapter.  The  list  could  be  very  largely  -  increased 
without  entirely  covering  all  the  comers  of  the  field,  but  it  is  be- 
lieved that  enough  forma  for  all  the  principal  kinds  of  work  have 
been  given  to  make  it  possible  to  determine  the  average  specifica- 
tions for  good  work  and  to  prepare  specifications  for  any  particular 
class  of  work  which  will  conform  to  the  standards  of  good  work 
which  it  is  believed  to  present. 

Special  uses,  such  as  statuary,  tiling,  etc.,  and  its  use  in  large 
work  requiring  special  study  and  special  machinery  are  not  consid- 
ered, as  the  space  at  command  is  more  than  full  of  the  requirements 
for  uses  which  are  general  in  their  character.  It  is  not  possible  to 
follow  any  single  program  in  arranging  these  specifi  cations,  but 
they  will  be  found  to  be  grouped  as  nearly  as  possible  according  to 
similarity  of  use  or  of  composition  of  material,  and  the  index  will 
serve  to  locate  any  particular  specification  which  is  desired. 

METHOD    OF    CONCRETINQ,       UONIBR    ARCH    BRIDGE,    PHILADELPHIA, 

After  the  entire  mason  work  of  the  old  stone  bridge  was  torn 
down  to  low-water  mark,  substantial  wooden  cofferdams  were  built 
from  rock  bottom  up  to  the  elevation  of  the  springing  line  of  the 
new  bridge  around  the  center  pier  and  both  abutments,  properly  an- 
chored to  the  ground,  braced,  and  sheet  piled  at  the  inside  and  out- 
side with  clay  puddle  between,  to  make  a  solid  and  water-tight  cais- 
son for  the  whole  concreting,  and  at  the  same  time  to  serve  as  sup- 
port for  the  centering  and  casing  of  the  arches ;  12"  1 12"  yellow 
pine  timbers  were  used  for  the  frame  work  of  the  coflfer-dains  and 
for  the  adjustable  trusses  of  the  centerings,  and  3"  planks  also  of 
yellow  pine,  for  the  covering  and  sheet-piling.  To  prevent  any  ad- 
hesion of  the  concrete  to  the  wood-work,  the  corresponding  surfaces 
were  planed,  oUed  and  sanded.  In  order  to  discharge  the  surplus 
water  at  any  rate  accumulated  at  the  bottom  of  the  concrete  after 
its  setting,  small  boles  about  f  of  an  inch  in  diameter  were  made  in 
the  planks  when  and  wherever  required. 
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As  soon  as  the  coffer-dams  were  completed  and  all  water  pumped 
out,  the  old  maaon-work  below  low-water  mark  was  excavated  to 
said  bottom,  the  top  surface  then  first  thoroughly  cleaned,  wetted 
and  alushed  with  neat  Portland  cement;  and  then  the  first  layer  of 
concrete  placed  in  a  thickness  not  exceeding  12  inches,  so  as  to  se- 
cure a  thorough  level  base  for  all  subsequent  layers,  9  inches  thick, 
up  to  the  springing  line  of  the  arches,  laid  in  uninterrnpt«d  contin- 
uation, until  one  layer  was  placed  always  through  on  either  part  of 
the  bridge. 

Then  the  arches  were  concreted  in  the  same  manner  in  subsequent 
equal  layers  of  concrete,  each  one  closing  9  inches  thick  at  the 
crown.  The  concrete  was  applied  from  a  movable  platform  by  reg- 
ular tight  mortar  barrows,  in  equal  portions  central  to  the  arches, 
beginning  at  the  haunches  and  continuing  towards  the  crown  of  the 
ardies  at  the  same  time,  so  as  to  secure  a  uniform  setting  of  the 
concrete.  After  the  first  setting  of  each  layer  (requiring  from  1^ 
to  2  houre  after  its  bedding),  a  subsequent  layer  was  placed,  and  so 
on.  To  obtain  a  proper  binding  between  the  layers,  during  high 
temperature,  the  top  surface  of  each  layer  was  kept  damp;  and 
during  the  interruption  of  the  work  at  night-time  and  on  Sundays, 
the  top  surface  was  covered  with  damped  canvas,  and  during  heavy 
rain-storms  with  planks. 

Wire  nets,  i  la  system  "Monier,"  were  placed  between  each  layer, 
IS  inches  apart  square,  of  ^  inch  galvanized  iron  wires,  anchored  by 
upright  rods  to  the  haunches  and  abutments. 

The  following  are  similar  to  the  specifications  for  Melan  arch  at 
Topeka,  Kan. ; 

SPECIFICATIONS   FOR  CONCBETE  BTBEL  BRIDGE.    EBEPERB  &  THAOHER. 

Flam. — The  work  shall  be  constructed  complete  in  accordance 
with  the  general  plans,  sectiouB  and  diagrams  herewith  submitted, 
and  these  specifications.  The  specifications  and  drarwings  are  in- 
tended to  describe  and  provide  for  the  complete  work.  They  are  in- 
tended to  be  cooperative,  and  what  is  called  for  by  either  is  as  bind- 
ing as  if  called  for  by  both.  The  work  herein  described  is  to  be  com- 
pleted in  every  detail,  notwithstanding  that  every  item  necessaiily 
involved  is  not  particularly  mentioned.  The  contract  price  shall 
be  based  upon  these  specifications  and  drawings,  which  are  hereby 
signed  and  made  a  part  of  the  contract. 

Conditions  of  Calculation, — 

Modulus  of  elasticity  of  concrete 1,400,000  lbs. 

Modulus  of  elasticity  of  steel 28,000,000  Ihs. 

Maximum  stress  per  square  inch  on  steel 10,000  Iba. 

Maximum  compression  per  square  inch  on  concrete. .  600  lbs. 

Maximum  shear  per  square  inch  on  concrete 100  lbs. 

Maximum  tension  per  square  inch  on  concrete 50  lbs. 
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The  above  are  to  be  eielusive  of  temperature  Btreaaea.  The  ateel 
ribs  under  a  stress  not  exceeding  their  elaatic  limit  muat  be  capable 
of  taking  the  entire  bending  moment  of  the  arch,  without  aid 
from  the  concrete,  and  have  a  flange  area  of  not  less  than  1-150 
part  of  the  section  of  concrete  at  crown. 

Discrepancies.— In  the  event  of  any  discrepancies  between  the 
drawings  and  the  figures  written  on  them,  the  figures  are  to  be  taken 
aa  correct,  and  in  case  of  any  discrepancy  between  the  drawings 
and  the  specifications,  the  specifications  are  to  he  adhered  to. 

Foundations.— All  foundations  shall  be  shown  on  plans,  and  con- 
form to  the  dimensiona  marked  thereon.  Foundations  on  rock  shall 
be  prepared  by  removing  all  sand,  mud,  or  other  soft  material,  and 
by  excavating  the  bed  rock  in  such  manner  as  may  be  described  or 
shown  on  drawings.  Ponndationa  on  hardpan,  gravel  and  clay, 
cemented  sand,  or  other  material  intended  to  carry  the  load  without 
piles,  shall  be  excavated  to  the  depths  shown  on  plans. 

Foundations  on  piles,  when  not  otherwise  described,  shall  be  en- 
closed in  a  permanent  coffer-dam  or  crib,  and  be  excavated  to  the 
depths  shown  on  plans,  and  the  pilea  shall  be  driven  after  the  ex- 
cavations are  made.  The  spaces  between  the  pilea  shall  be  filled  with 
concrete,  and  in  ease  it  is  found  necessaiy  to  lay  the  concrete  under 
water  proper  appliances  must  be  used  to  insure  its  being  deposited 
with  as  little  injury  as  possible.  The  piles  shall  be  oak,  yellow 
pine,  or  other  wood  tiiat  will  stand  the  blow  of  the  hammer,  straight, 
sound,  and  cut  from  live  timber,  trimmed  close,  cut  off  square  at 
the  butt,  and  have  all  bark  taken  off.  The  piles  ahall  not  be  less 
than  13  ins.  nor  more  than  IG  ins.  in  diameter  at  the  large  end, 
nor  less  than  10  ins.  in  diameter  at  the  small  end  for  piles  having  a 
length  of  30  ft.  and  under.  For  greater  lengths  the  diameter  of 
amaU  end  may  be  reduced  1  in.  for  each  10  ft.  of  additional  length 
down  to  a  minimum  of  7  ins.  The  piles  shall  not  he  loaded  with 
a  weight  greater  than  given  by  the  following  formula: 
Ij  ^=  3  w  h  -=-  (s+l),  in  which  L  =  safe  load  in  pounds; 
w^=  weight  of  hammer  in  pounds,  h  =  fall  of  hammer  in  feet, 
B  =  la8t  penetration  in  inches.  The  number  and  arrangement  of 
the  piles  for  each  foundation  shall  be  shown  on  plans,  and  they 
shall  be  sawed  off  at  the  elevation  shown. 

Cement. — The  cement  ahall  be  a  true  Portland  cement,  made 
by  calcining  a  proper  mixture  of  calcareoua  and  clayey  earths;  and 
if  required,  the  contractor  shall  furnish  a  certified  statement  of  the 
chemical  composition  of  the  cement,  and  the  raw  materials  from 
which  it  is  manufactured.  The  fineness  of  the  cement  ahall  be 
mch  that  at  least  99  per  cent,  will  pass  through  a  sieve  of  50 
meshes  per  lin.  in.,  at  least  90  per  cent,  will  pass  through  a  sieve 
of  100  meshes  per  lin.  in.,  and  at  least  70  per  cent,  will  pass 
through  a  sieve  of  200  meshes  per  lin.  in. 
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Samples  for  testing  may  be  taken  from  each  and  every  barrel 
delivered,  unless  otherwise  specified.  Tensile  tests  will, be  made  on 
BpedmenB  prepared  and  maintained  until  tested  at  a  temperature 
of  not  less  than  60  degrees  F.  Each  specimen  will  have  an  area 
of  1  sq.  in.  at  the  breaking  section,  and  after  beinfr  allowed  to 
harden  in  moist  air  for  24  hours,  will  be  immersed  and  maintained 
under  the  water  until  tested.  Tbe  sand  used  in  preparing  the  test 
specimens  shall  be  clean,  sharp,  crushed  quartz,  retained  on  a  sieve 
of  30  meshes  per  lin.  in.  No  more  than  33  to  37  per  cent,  of  water 
shall  be  used  in  preparing  the  test  specimens  of  neat  cement,  and 
in  the  case  of  test  specimens  of  1  cement  and  3  sand,  no  more  than 
11  or  18  per  cent,  of  water  by  weight  shall  be  used. 

Specimens  prepared  from  neat  cement  shall  after  seven  days 
develop  a  tensile  strength  of  not  less  than  460  lbs.  per  sq.  in. 
Specimens  prepared  from  a  mixture-  of  1  part  cement  and  three 
parts  eand,  parts  by  weight,  shall  after  seven  days  develop  a  ten- 
sile strength  of  not  less  than  160  lbs.  per  sq.  in.,  and  not  less  than 
320  lbs.  per  sq.  in.  after  28  days.  Specimens  prepared  from  a  mix- 
ture of  1  part  cement  and  3  parts  sand,  parts  by  weight,  and  im- 
mersed after  34  hours  in  water  maintained  at  176  degrees  F.,  shall 
not  swell  nor  crack,  and  shall,  after  seven  days,  develop  a  tensile 
strength  of  not  less  than  160  lbs.  per  sq.  in.  Cement  mixed  neat 
with  about  37  per  cent,  of  water  to  form  a  stiff  paste,  shall  after  30 
mine,  be  appreciably  indented  by  the  end  of  a  wire  1-12  in:  in  dia- 
meter loaded  to  weigh  i  lb.  Cement  made  into  thin  cakes  on  glass 
plates,  shall  not  crack,  scale  nor  warp  under  the  following  treat- 
ment: Three  pats  will  be  made  and  allowed  to  harden  in  moist 
air  at  from  60  degrees  to  70  degrees  F. ;  one  of  these  will  be  sub- 
jected to  water  vapor  at  176  degrees  F.  for  three  hours,  after  which 
it  shall  be  immersed  in  hot  water  for  48  hours;  another  shall  be 
placed  in  water  at  from  60  degrees  to  70  d^rees  P.,  and  the  third 
shall  be  left  in  moist  air.  All  cement  shall  be  kept  housed  and 
dry  until  wanted  in  the  work. 

Portland  Cement  Concrete.— The  concrete  shall  be  composed  of 
clean,  hard  broken  stone,  or  gravel,  with  irregular  surface ;  clean, 
sharp  sand,  and  cement,  mixed  in  the  proportions  hereafter  speci- 
fied. Whenever  the  amount  of  work  to  be  done  is  sufficient  to  Jus- 
tify it,  approved  mixing  machines  shall  be  used.  The  ingredients 
shall  he  placed  in  the  machine  in  a  dry  state,  and  in  the  volumes 
specified,  and  be  thoroughly  mixed,  after  which  clean  water  shall 
be  added  and  the  mixing  continued  until  the  wet  mixture  is 
thorough  and  the  mass  uniform.  No  more  water  shall  be  used  than 
the  concrete  will  bear  without  quaking  in  ramming.  The  mixing 
must  be  done  as  rapidly  as  possible  and  the  batch  deposited  in  the 
work  without  delay. 

If  the  mixing  is  done  by  hand,  the  cement  and  sand  shall  first  be 
thoroughly  mixed  dry  in  the  proportions  specified.   The  stone  pre- 
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Tiously  drenched  with  water  shall  then  be  deposited  on  this  mix- 
ture. Clean  water  shall  be  added  and  the  mass  be  thoroughly 
mixed  and  turned  over  until  each  stone  is  covered  with  mortar,  and 
the  batch  shall  be  deposited  without  delay,  and  be  thoroughly 
rammed  until  all  voida  are  fillfed.  The  grades  of  concrete  to  be 
used  are  as  follows:  For  the  arches  between  skewbacke— 1  part 
Portland  cement,  2  parts  sand,  and  4  parts  broken  stone,  or  gravel, 
that  will  pass  through  a  l^-in.  ring;  for  the  foundations,  abut- 
ments, piers  and  spandrels — 1  part  Portland  cement,  i  parts  sand, 
ajid  8  parts  broken  stone,  or  gravel,  that  will  pass  through  a  3'4n; 
ring. 

Concrete  Facing. — ^If  concrete  facing  is  used,  it  shall  be  com- 
posed of  1  part  Portland  cement,  and  2^  parts  sand,  and  ^all  have 
a  thickness  of  at  least  1  in.  on  all  arch  soffits,  arch  faces,  abutmente, 
piers,  spandrels  or  other  exposed  surfaces.  There  must  be  no  defi- 
nite plane  or  surface  of  demarkation  between  the  facing  and  the 
concrete  backing.  The  facing  and  backing  must  be  deposited  in 
the  same  layer,  and  be  well  rammed  in  place  at  the  same  time.  ■  If 
the  arch  faces,  quoins  or  other  exposed  surfaces  are  marked  to  rep- 
resent masonry,  such  division  marks  shall  be  made  by  triangular 
strips  3  ina.  wide  and  1  in.  deep  fastened  to  the  casing  in  perfectly 
straight  and  parallel  lines,  and  all  projecting  comers  will  be  bev- 
eled to  correspond. 

Plastering. — No  plastering  will  be  allowed  on  the  exposed  faces 
of  the  work,  but  the  inside  faces  of  the  spandrel  walls  covered  by 
the  fill  may  be  plaatered  with  mortar  having  the  same  composition 
as  specified  for  facing. 

Stone  Facing. — If  stone  facing  is  used,  the  ring  stone.'*,  cornice.? 
and  faces  of  spandrels,  piers  and  abutments  shall  be  of  an  approved 
quality  of  stone.  The  stone  must  be  of  a  compact  texture,  free 
from  loose  seams,  flaws,  discolorations,  or  imperfections  of  any 
kind,  and  of  such  a  character  as  will  stand  the  action  of  the 
weather.  The  spandrel  walls  will  be  backed  with  concrete,  or  rub- 
ble masonry,  to  the  thickness  required.  The  stone  facing  shall  in 
all  cases  be  securely  bonded  or  clamped  to  the  backing.  All 
stone  shall  be  rock-faoed  with  the  exception  of  cornices  and  string 
courses,  which  shall  be  sawed  or  bush-hammered.  The  ring  stones 
shall  be  dressed  to  true  radial  lines,  and  laid  in  Portland  cement 
mortar,  with  J-in.  joints.  All  other  stones  shall  be  dressed  to  true 
beds  and  vertical  joints.  No  joint  shall  exceed  ^  in.  in  thickness, 
and  shall  be  laid  to  break  joints  at  least  9  ins.  with  the  course  be- 
low. All  joints ,  shall  be  cleaned,  wet  and  neatly  pointed.  The 
faces  of  the  walls  shall  be  laid  in  true  line,  and  to  the  dimensions 
given  on  plans,  and  the  comers  shall  have  a  chisel  draft  1  in. 
wide  carried  up  to  the  springing  lines  of  the  arch,  or  string  course. 
All  ■cornices,  moldings,  capitals,  keystones,  brackets,  etc.,  shall  be 
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built  into  the  work  in  tiie  proper  positions,  etc.,  and  shall  be  of  the 
forms  and  dimensions  shown  on  plans. 

Brick  Facing  with  Concrete  Trimmings. — The  arch  rings,  cor- 
nices, string  courses  and  quoins,  shall  Be  concrete-faced  as  described 
above,  the  arch  rings  and  quoins  being  marked  and  leveled  to  rep- 
resent masonry.  The  piers,  abutments  and  spandrels  shall  be 
faced  with  vitrified  brick  as  shown  on  plans.  The  brick  facing  shall 
be  plain  below  the  springing  lines  of  the  arches,  and  rock-faced 
above  these  lines.  All  roek-faced  brick  shall  be  chipped  by  hand 
from  true  pitch  lines.  All  brick  facing  shall  be  bonded  as  showii 
on  plans,  at  least  one-fifth  of  the  face  of  the  wall  being  headers. 
The  brick  must  be  of  the  best  quality  of  hard-burned  paving  brick, 
and  must  stand  all  tests  as  to  durability  and  fitness  required  by 
the  engineer  in  charge.  The  bricks  must  be  regular  in  shape  and 
practically  uniform  in  size  and  color.  They  shall  be  free  from  lime 
and  other  impurities;  shall  be  free  from  cheeks  or  fire  cracks,  and 
ag  nearly  uniform  in  every  respect  as  possible ;  shall  be  burned  so 
as  to  secure  the  maximum  hardness;  so  annealed  as  to  reach  the 
ultimate  degree  of  toughness;  and  be  thoroughly  vitrified  so  as  to 
make  a  homogeneous  mass.  The  backing  shall  be  earned  up  -simul- 
taneously with  the  face  work,  and  be  thoroughly  bonded  with  it. 

Artificial  Stone. — All  keystones,  brackets,  consoles,  dentils,  ped- 
estals, hand-railing  posts,  and  panels,  and  other  ornamental  work 
when  used,  also  curbs  and  gutters,  shall  be  of  the  designs  shown 
on  plans,  and  be  molded  in  suitable  molds.  The  mori;ar  for  at  leaat ' 
1-in.  thick  shall  consist  of  1  part  Portland  cement  and  2^  parts 
sand,  and  when  the  size  of  the  molding  will  admit,  the  interior 
may  be  composed  of  concrete  of  the  same  composition  as ,  speci- 
fied for  the  arches.  When  pedestals,  posts  or  panels  carry  lamp- 
posts, a  4-in.  wrought-iron  pipe  shall  be  built  into  the  concrete  from 
top  to  bottom,  and  at  bottom  shall  be  connected  with  a  3-in.  pipe 
extending  under  the  sidewalk,  and  connected  with  a  gas-pipe  or 
electric  wire  conduit.  The  pipes  shall  have  no  sharp  bends,  all 
changes  in  direction  being  made  by  gentle  curves. 

'Simnkling.—XfnTing  warm  and  dry  weather,  all  newly  built  con- 
crete shall  be  well  sprinkled  with  water  for  several  days,  or  until  it 
is  well  set. 

Mixtures. — The  volumes  of  cement,  sand,  and  broken  stone' in 
all  mixtures  of  mortar  or  concrete  used  in  the  work  shall  be  meas- 
ured loose. 

Connections. — In  connecting  concrete  already  t^et  with  new  con- 
crete the  surface  shall  be  cleaned  and  roughened,  and  mopped 
with  a  mortar  composed  of  1  part  Portland  cement  and  1  part 
sand,  to  cement  the  parts  together. 

Arches. — The  concrete  for  the  arches  shall  be  started  simul- 
taneously from  both  ends  of  the  arch,  and  be  built  in  longitudi- 
nal sections  wide  enough  to  inclose  at  lea^t  two  stfiel  ribs,  and  of 
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sufficient  width  to  constitute  a  day's  work.  Thu  concrete  ehalt  be 
deposited  in  layers,  each  layer  being  well  rammed  in  place  before 
the  previously  deposited  layer  has  had  time  to  set  partially.  The 
work  shall  proceed  continuously  day  and  night,  if  necessary,  to 
complete  each  longitudinal  section.  These  sections  while  being 
built  shall  be  held  in  place  by  substantial  timber  forms,  normal  to 
the  centering  and  parallel  to  each  other,  and  these  forms  shall  be 
removed  when  the  eection  has  set  sufficiently  to  admit  of  it.  The 
sections  shall  be  connected  as  specified  above,  and  also  by  steel 
clamps  or  rib  connections  built  into  the  concrete. 

DTainage. — Provision  for  drainage  shall  be  made  at  each  pier  as 
follows:  A  wrought-iron  pipe  of  sufficient  diameter  shall  be  built 
into  the  concrete,  extending  from  the  center  of  each  space  over 
pier  to  the  soffit.  The  surface  of  concrete  over  piers  shall  be  so 
formed  that  any  water  that  may  seep  through  fill  above  will  be 
drained  to  the  pipes.  The  hne  of  drainage  will  be  covered  with 
a  layer  of  broken  stones,  and  the  top  of  pipes  will  be  provided 
with  screens  to  prevent  clogging. 

Steel  Bibs. — Steel  ribs  shall  be  imbedded  in  the  concrete  of  the 
arch.  They  shall  be  spaced  at  equal  distances  apart,  and  be  of  the 
number  shown  on  plans.  Each  rib  shall  consist  of  two  flat  bars  of 
the  sizes  marked  on  plans.  The  bars  shall  be  in  lengths  of  about 
30  ft.,  thoroughly  spliced  together,  and  extending  into  the  abut- 
ments aa  shown.  Through  the  center  of  each  bar  shall  be  driven 
'  a  line  of  rivets  spaced  8  ins,  c.  to  c,  with  heads  projecting  about 
J  in,  from  each  face  of  bar,  except  through  splice  plates,  where  or- 
dinary heads  will  be  used.  The  bars  shall  be  in  pairs  with  their 
centers  placed  3  ins.  within  the  inner  and  outer  lines  of  the  arch 
respectively  as  shown.  All  steel  must  be  free  from  paint  and  oil, 
and  all  scale  and  rust  must  be  removed  before  imbedding  in  the 
concrete. 

The  tensile  strength,  limit  of  elasticity  and  ductility  shall  be 
determined  from  a  standard  test  piece  cut  from  the  finished  ma- 
terial and  turned  or  planed  parallel.  The  area  of  cross-section 
shall  not  be  less  than  J  sq.  in.  The  elongation  shall  be  measured 
after  breaking  on  an  original  length  of  8  ins.  Each  melt  shall  be 
tested  for  tension  and  bending.  Test  pieces  from  finished  ma- 
terial prepared  as  above  described  shall  have  an  ultimate  strength 
of  from  60,000  to  68,000  lbs.  per  sq.  in. ;  an  elastic  limit  of  not  less 
than  one-half  of  the  ultimate,  shall  elongate  not  less  than  30  per 
cent,  in  8  ins.,  and  show  a  reduction  of  area  at  point  of  fracture  of 
not  less  than  40  per  cent.  It  must  bend  cold  180  degrees  around  a 
curve  whose  diameter  is  equal  to  the  thickness  of  piece  tested 
without  crack  or  tlaw  on  convex  side  of  bend.  In  tension  tests  the 
fracture  must  be  entirely  silky. 

Rivet  Steel.— Test  pieces  from  finished  material,  prepared  as 
Hbove  described,  shall  have  ah  ultimate  strength  of  from  54,000  to 
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02,000  lbs.  per  sq.  in.,  an  elastic  limit  of  not  less  than  one-half 
of  the  ultimate  strength,  shall  elongate  not  less  than  30  per  cent, 
in  8  ins.,  and  show  a.  reduction  at  point  of  fracture  of  not  less  than 
50  per  cent.  It  must  bend  cold  180  degrees  and  close  down  on  it- 
self without  fracture  on  convex  side  of  bend.  In  tension  teste  the 
fracture  must  be  entirely  silky. 

Inspection. — ^The  contractor  shall  furnish  a  testing  machine,  of 
the  proper  capacity  and  shall  prepare  and  test  without  charge  such 
specimens  of  steel  as  may  be  required  to  prove  that  it  cornea  up  to 
the  requirements  mentioned  above. 

Workmanship. — The  rivet  holes  for  splice  plates  of  abutting 
members  shall  be  so  accurately  spaced  that  when  the  members  are 
brought  into  position  the  holes  shall  be  truly  opposite  before  the 
rivets  are  driven.  When  members  are  connected  by  bolts,  the  holes 
must  be  reamed  parallel  and  the  bolts  turned  to  a  driving  fit.  Riv- 
ets must  completely  fill  the  holes,  have  full  heads  concentric  with 
the  rivets,  and  be  machine  driven  when  practicable. 

Centering. — The  contractor  shall  build  an  unyielding  false  work 
or  centering.  The  lagging  shall  be  dressed  to  a  uniform  size  so 
that  when  laid  it  shall  present  a  smooth  surface,  and  this  surface 
shall  conform  to  the  lines  shown  on  the  drawings.  The  center 
shall  not  be  struck  until  at  least  38  days  aft«r  the  completion  of 
the  arch.  Great  care  shall  be  used  in  lowering  the  centers  so  as  not 
to  throw  undue  strains  upon  the  arches.  The  tendency  of  thecen- 
ters  to  rise  at  the  crown  as  they  are  loaded  at  the  haunches  must  be 
provided  for  in  the  design,  or  if  not,  the  centers  must  be  tempo- 
rarily loaded  at  the  crown,  and  the  load  be  so  regulated  as  to  .pre- 
vent distortion  of  the  arch  as  the  work  progresses. 

Casing. — When  concret*  facing  is  used,  all  piers,  abutments,  and 
spandrel  walls  shall  be  built  in  timber  forms.  These  forms  shall 
be  substantial  and  unyielding,  of  the  proper  dimensions  for  the 
work  intended,  and  all  parts  in  contact  with  exposed  faces  of  con- 
crete shall  be  finished  to  a  perfectly  smooth  surface,  by  plastering 
or  other  means,  so  that  no  mark  or  imperfection  shall  be  left  on 
the  work. 

Waterproofing. — Aft«r  the  completion  of  the  arches  and  span- 
drels, and  before  any  fill  is  put  in,  the  top  surface  of  arches,  piers, 
and  abutments,  and  the  lower  6  ins.  of  the  inner  surface  of  the 
spandrel  walls  shall  be  covered  with  a  suitable  waterproof  material, 
BO  as  to  exclude  water  effectually. 

Fill.. — The  space  between  spandrel  walls  shall  be  filled  with  sand, 
earth,  cinders,  or  other  suitable  material,  and  be  thoroughly  com- 
pacted by  ramming,  steam  road  roller,  saturating  with  water  or 
other  effective  means,  and  be  finished  to  the  proper  grade  to  re- 
ceive the  curbing  and  pavements. 

Granitoid  Sidewalks. — The  spaces  over  which  the  sidewalks  are 
to  be  laid  shall  first  be  covered  with  6  ins.  of  cinders  well  coin- 


Do,l,.cdbyGoO(^lc 


SPECIFICATIONS  FOR  THE  l^E  OF  CEMENT.  91 

pact«d.  On  this  Bhall  be  laid  4  ins.  of  concrete,  consisting  of  1 
part  Portland  cement,  3  parts  Band,  and  6  parts  broken  stone  or 
grave! — small  size — well  rammed.  The  flag  divisions  shall  then  be 
marked  off  to  the  desired  size.  On  the  surface  of  the  concrete  shall 
then  be  laid  a  wearing  surface  1  in.  tliick,  composed  of  2  parts 
Portland  cement  and  3  parts  broken  grauite  or  other  acceptable 
Btone,  in  size  from  f  in.  downward.  It  shall  be  well  rammed  and 
troweled  to  a  perfectly  even  surface  and  rolled  with  a  toothed 
roller.  This  wearing  surface  must  be  spread  on  the  concrete  while 
t3ie  latter  is  still  soft  and  adhesive,  and  neat  connections  must  be 
made  with  cornices  and  curbs. 

Roadway  Pavement. — ^The  pavement  shall  be  of  the  kind  shown 
on  plans  or  mentioned  in  proposal,  and  shall  be  built  according  to 
the  specifications  adopted  in  the  locality  where  used,  unless  other- 
wise mentioned. 

.  Betaining  Stone. — There  shall  be  set  at  each  end  of  roadway 
pavement  a  line  of  stones  of  approved  quality,  4  ins.  in  thickness 
and  18  ins,  deep,  with  top.  surf  ace  conforming  to  contour  of  pave- 
ment. 

Balustrades  and  Hand-Bailings. — The  balustrades  shall  be  of 
the  material,  and  of  the  form  and  dimensions  shown  on  plans,  and 
shall  be  brought  to  true  ali^ment  and  be  firmly  fastened  to  the 
ontside  of  each  sidewalk  in  the  position  shown.  If  an  iron  hand- 
railii^  is  used,  it  shall  receive  two  coats  of  approved  paint  after 
erection. 

Erection4 — The  contractor  shall  employ  suitable  labor  for  every 
kind  of  work,  and  all  stone  work  shall  be  laid  by  competent  ma- 
sons. The  contractor  will  furnish  all  staging,  piling,  cribbing, 
centering,  casing  and  material  of  every  description  required  for 
the  erection  of  the  work;  also  all  plant,  including  dredges,  engines, 
pumps,  derricks,  barges,  mixing  machines,  pile  drivers,  conveyors, 
or  other  appliances  necessary  for  carrying  on  all  parts  of  the 
■work.  The  contractor  shall  assume  all  risks  for  loss  or  damage 
incurred  by  ice,  floods,  iire,  or  other  causes  during  the  construc- 
tion of  the  work,  and  shall  suiRciently  watch  and  light  the  work 
at  night  during  construction. 

Cleaning  Up. — Upon  completion  of  work,  and  before  final  ac- 
ceptance'tiiereof,  the  contractor  shall  remove  all  temporary  work 
from  the  river  and  all  rubbish  from  the  streets. 

Maintaining  Public  Travel. — If  public  travel  is  to  be  maintained 
during  the  construction  of  the  new  bridge,  by  the  removal  of  old 
'  bridge,  construction  of  temporary  bridge  or  otherwise,  special  men- 
tion of  the  same  shall  be  made. 

Bemoval  of  Old  Bridge. — If  the  site  of  the  proposed  structure  is 
occupied  by  an  old  bridge,  the  same  shall  be  removed  by  the  con- 
tractor. The  iron  work  shall  be  piled  on  the  bank,  and  the  timber 
and  stone  shall  become  the  property  of  the  contractor. 
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Work  Embraced  by  Contract. — The  work  embraced  by  contract 
will  be  for  the  structure  complete  from  out  to  out  of  abutmentg  or 
retaining  walU,  as  per  plans  and  apecificationB,  and  will  embrace 
fill,  pavement,  sidewalks  and  balustrades  complete  for  this  length, 

Approaches. — The  approaches  will  commence  where  the  work 
above  mentioned  ends,  and  if  all  or  any  part  of  them  is  included  in 
contract  the  same  shall  be  specially  mentioned. 

Changes. — The  committee  in  charge  shall  have  power  to  direct 
changes  which  they  may  consider  necessary  or  advisable  in  any 
part  of  the  work,  and  such  changes  shall  not  in  any  way  violate 
the  contract,  but  the  value  of  such  changes  shall  be  added  to  or 
deducted  from  the  contract  price,  and  any  dispute  as  to  their  value 
shall  be  settled  by  arbitration  in  the  usual  way. 

Inspection. — All  material  furnished  by  the  contractor  shall  be 
subject  to  the  inspection  and  approval  of  the  committee  in  charge. 

Lamp  Posts,  Trolley  Poles  and  Name  Plates.- — If  used  these  shall 
be  shown  on  plans,  or  be  specially  mentioned. 

Interpretation  of  Plans  and  Specifications. — The  decision  of 
the  committee  in  charge  or  their  engineer  shall  control  as  to  the 
interpretations  of  drawings  and  specifications  during  the  execution 
of  the  work  thereunder,  but  this  shall  not  deprive  the  contractor  of 
his  rights  to  redress,  after  the  completion  of  the  work,  for  any  im- 
proper orders  or  decisions. 

Estimates. — Approximate  estimates  of  work  done  and  material 
delivered  shall  be  made  on  or  about  the  last  day  of  every  month, 
and  a  valuation  of  the  same  in  proportion  to  contract  prices  for  the 
completed  work  will  be  made  by  the  committee  in  charge  or  their 
eiigineer,  which  sum  shall  be  paid  to  the  contractor  in  cash,  on  or 
before  the  10th  day  of  the  following  month,  less  a  deduction  of  10 
per  cent,  upon  said  valuation,  which  shall  be  retained  until  the  final 
completion  of  the  work. 

Final  Payment. —U'poa  the  final  completion  of  the  work,  the 
contractor  shall  be  promptly  paid  any  balance  of  the  contract  price 
which  shall  then  remain  due  and  unpaid. 

SPECIFICATIONS  FOB  CONCRETE  AND  STEEL  ABCH  BRIDGES  AT  MERID- 
IAN STREET  AND  ILLINOIS  STREET  OVER  PALL  CBEEK, 
INDIANAPOLIS. 

1.  The  work  shall  be  constructed  complete  in  accordance  with 
the  general  plans,  sections  herewith  submitted  and  these  specifi- 
cations. 

2.  In  calculating  strain  for  the  arches  and  piers  the  following 
conditions  will  be  assumed: 
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1.     Modulus  of  elasticity  of  coucrete 1,400,000  lbs. 

a.     Kodulus  of  elasticity   of   steel 28,000,000  lbs. 

S.     Maximum  unit  stress  of  steel 12,000  lbs. 

4.  Maximum  compresBion  per  sq.  in.  on  concrete. .  500  lbs. 

5.  Maximum  shear  per  sq,  in.  on  concrete 100  lbs. 

6.  Maximum  tension  per  sq.  in.  on  concrete 50  lbs. 

{The  above  to  be  exclusive  of  temperature  stresses.) 

7.  Live  load  per  square  foot 150  lbs. 

8.  Concentrated  moving  load,  15-ton  steam  roller. 

3.  All  foundations  are  shown  on  plans  and  must  conform  to 
dimensions  marked  thereon. 

Foundations  on  hardpan,  gravel,  gravel  and  clay,  cemented  sand 
or  other  material  intended  to  carry  the  load  without  piles,  shall  be 
excavated  to  the  depth  shown  on  plan. 

The  contractor  shall  construct  suitable  coffer-dams  for  the  piers' 
and  abutments.  The  earth  inside  thereof  shall  be  excavated  to  the 
depth  shown  on  plan.  During  the  placing  of  the  concrete  therein, 
the  water  shall  be  kept  out  of  the  coffer-dams,  unless  the  bottom  is 
so  porous  that  it  is  impracticable  to  do  so,  in  which  case  the  con- 
crete shall  be  placed  in  position  by  means  of  shutes  until  the  bot- 
tom is  made  water-tight,  after  which  the  water  shall  be  pumped 
out  and  the  remaining  concrete  placed  in  position. 

The  contractor  will  be  required  to  make  the  sides  and  ends  of 
the  coffer-dams  water-tight,  and  no  leak  through  them  will  be  con- 
sidered sufficient  cause  to  require  any  concrete  to  be  placed  by 
means  of  shutes. 

4.  The  piers,  abutments  and  spandrel  walls  shall  be  built  in 
timber  forms.  These  forms  shall  be  substantial  and  unyielding, 
of  the  proper  dimensions  for  the  work  intended.  And  all  parts 
in  contact  with  the  exposed  faces  of  concrete  shall  be  finished  to  a 
perfectly  smooth  surface  by  plastering  or  other  means,  so  that 
no  mark  or  imperfection  shall  be  left  in  the  work. 

5.  The  contractor  shall  build  an  unyielding  false  work  or  cen- 
tering. The  lagging  shall  not  b^less  than  two  inches  thick  and 
be  dressed  to  a  uniform  size,  so  that  when  laid  it  shall  present  a 
smooth  surface  and  this  surface  shall  conform  to  the  line  shown 
on  the  drawings. 

The  contractor  must  provide  against  the  tendency  of  the  centers 
to  rise  at  the  crown  as  they  are  loaded  at  the  haunches.  The  cen- 
tering must  be  built  to  allow  for  a  settlement  of  one  inch  at  the 
crown  of  the  arches.  The  centers  shall  not  he  struck  until  at  least 
thirty  days  after  the  completion  of  the  arches.  Great  care  shall 
be  used  in  lowering  the  centers  so  as  not  to  throw  undue  strains 
upon  the  arches.  It  is  probable  that  three  centers  will  be  in  use 
at  the  same  time.  The  steel  ribs  in  the  bridge  will  be  of  the  num- 
ber, weight  and  length  shown  on  plan.  They  must  be  carefully 
curved  and  put  into  place  entirely  free  from  oil  or  paint.  All  scale 
or  rust  must  be  removed  immediately  before  placing  the  arch  con- 
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crete  about  the  ribs  by  scraping  them  thoroughly  with  saudpapei 
or  stiff  wire  brushes.  The  ribs  shall  consist  of  ten-indi  standard 
iTbeamB,  twenty-five  pounds  per  foot,  each  rib  to  be  made  in  three 
sections,  fully  spliced  with  t^p  and  bottom  liange  plates  and  two 
web  plates  on  each  side.  The  ends  of  the  steel  ribs  in  the  abut- 
ments shall  be  securely  riveted  to  a  ten-inch  channel,  running 
transversely  through  each  abutment.  In  the  piers  the  end  of  eacli 
rib  shall  be  connected  with  a  corresponding  one  in  the  adjoining 
arch  by  two  web  plates.  All  ribs  shall  be  connected  by  three- 
quarter-inch  tie  rods  at  intervals  of  about  twelve  feet.  At  the 
crown  of  the  arches  the  lower  flanges  of  the  riba  shall  be  two  inches 
distant  from  the  top  of  the  lagging. 

6.  In  lieu  of  I-beams  steel  ribs  may  be  imbedded  in  the  con- 
crete, consisting  of  flat  bars  thoroughly  spliced  together  with  riv- 
ets driven  through  the  center  of  each  bar  and  spaced  eight  inches, 
center  to  center,  with  heads  projecting  about  seven-eighths  of  an 
inch  from  each  face  of  bar,  except  through  spliced  plates.  The  bars 
shall  be  in  pairs  with  their  center  plate  two  inches  within  the  in- 
ner and  outer  lines  of  the  arch  respectively.  If  bars  are  used  in- 
stead of  the  I-beams,  iJie  c<mtTactor  shall  submit  plans  showing 
sections  and  method  of  construction. 

7,  All  steel  shall  be  unifonn  in  quality.  Finished  part  must 
be  free  from  seams,  flaws  or  cracks  and  have  a  workmanlike  finish. 
The  phosphorus  not  to  exceed  0.08  per  cent.  Test  pieces  from 
finished  material  shall  have  an  ultimate  strength  of  from  60,000 
to  68,000  pounds  per  square  inch  and  elastic  limit  of  one-half 
the  ultimate,  shall  not  elongate  less  than  20  per  cent,  in  eight 
inches,  and  show  a  reduction  of  area  at  point  of  fracture  of  not 
less  than  40  per  cent.  It  must  bend  cold  one  hundred  and  eighty 
degrees  around  a  curve  whose  diameter  is  equal  to  the  thickness  of 
the  piece  tested,  without  crack  or  flaw  on  convex  side  of  bend. ,  In 
tension  test  the  fracture  shall  be  entirely  silfcj'.  Sections  shall  not 
vary  more.than  two  and  one-half  per  cent,  from  those  ordered. 

8..  Concrete.— -T'he  concrete  shall  be  composed  of  clean,  hard 
broken  stone  with  irregular  surface,  clean,  sharp  sand,  and  Port- 
land cement,  mixed  in  the  proportions  hereinafter  specified.  The 
stone  must  be  free  from  earth  or  foreign  matter  and  the  dust,  must 
be  entirely  removed.  The  sand  must  be  free  from  earth  and  loam, 
sharp  but  not  too  fine.  If  the  mixing  is  done  by  hand  the  cement 
and  sand  shall  first  be  thoroughly  mixed  in  a  dry  state  in  the  pro- 
portions specified.  The  stone,  after  being  thoroughly  drenched 
with  water,  shall  then.be  deposited  on  this  mixture.  Clean  water 
shall  then  be  added  and  the  mass  thoroughly  mixed  and  turned 
OTer  until  each  stone  U  covered  with  mortar,  and  the  bat«h.  shall  .be 
deposited  without  delay,  and  thoroughly  rammed  until  all  voids 
are  filled.  No  more  water  shall  be  used  than  the  concrete  will 
bear  without  quaking  in  ramming.  The  mixing  must  be  .done  as 
rapidly  as  possible  and  the  batch  deposited  on  the  work  without 
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delay.  Approved  mixing  mschinee  may  be  used.  The  ingredients 
shall  be  placed  in  the  machine  in  a  dry  state  in  the  volume  speci- 
fied and  thoroughly  mixed,  after,  which  clean  water  ghall  be  added 
and  the  mixing  continued  until  the  wet  mixture  la  thorough  and 
the  maB9  uniform ;  otherwise  the  method  used  in  the  hand-mixing 
is  to  be  followed. 

9.  For  cement  specification,  see  chapter  on  Specificatiom  for 
Cement. 

10.  The  abutments  and  piers  will  he  of  concrete  made  in  the 
proportion  of  one 'part  of  Portland  cement,  two  parts,  of  sand  and 
seven  parts  of  broken  atone  that  will  pass  through  a  two-inch  ring 
(parts  by  volume).  The  abutments  and  pier  concrete  will  termi- 
nate in  a  hidden  irregular  line  approximately  at  right  angles  to  the 
line  of  thrust  as  shown  on  plan. 

11.  The  concrete  for  the  arches  will  be  made  in  the  proportion 
of  one  part  of  Portland  cement,  two^part«  of  sand,  four  parts  of 
broken  stone.  The  concreting  of  .the  arches  shall  be  started  simul- 
taneous from  both  haunches  in  longitudinal  sections  wide  enough 
at  least  to  include  two  steel  ribs,  each  layer  being  well  rammed  in 
place  before  Uie  previously  deposited  layers  shall  have  had  time  to 
partially  set.  The  widths  of  the  sections  shall  be  symmetrical  and 
shall  be  uniform  in  the  several  arches.  ,  The  work  shall  proceed 
day  and  night  continuously  if  necessary  to  complete  each  longitu- 
dinal section.  The  sections  while  being  built  shall  be  held  in  place 
by  substantial  timber  forms  perpendicular  to  the  center  and  the 
sides  parallel  to  each  other  and  to  the  axis  of  the  bridge,  and  these 
fonna  shall  be  removed  after  the  sections  have  set  «ufficiently  te 
admit  of  it. 

IS.  The  spandrel  and  abutment  walls  shall  be  of  concrete  as 
specified  for  the  abutments  and  piers.  Bach  spandrel  wall  between 
expansion  joints,  each  abutment  wall  and  each  section  of  the 
arches  must  be  completed  as  continuous  work.  The  abutments  and 
piers  may  be  built  each  in  several  days'  work,  leaving  the  com- 
pleted wotk  of  each  day  approximately  at  right  angles  to  the  line 
of  thrust,  which  in  the  piers  may  be  taken  as  vertical.  In  con- 
necting old  concrete .  with  new,  or  one  section  of.  concrete  with 
another,  the  section  previously  placed  shall  be  thoroughly  wet  and 
then  slushed  with,  pure  cement,  and. this  must  be  done, immediately 
in  advance  of  the  new  work. 

,  13.  Sprmkling.-^AU  concrete  after  taking  its  initial  set  muSt 
be  kept  moist  by  sprinkling  water  on  it  for  at  least  ten  days. 

14.  Expansion  joints  will  be  provided  at  the  ends  of  the  span- 
drel walls. 

15.  Waterproofing. — The  upper  surface  of  the-  arches'  and 
abutments  and  the  lower  six  inches  of  the  spandrel  and  abutment 
walls  shall  he  painted  with  coal-ter  piteh.  of  the  grade  used  for 
paving  cement.  The  expansion  joints  shall  be  covered  with  lapped 
sheets  of  tar  paper  painted  and  held  in  place  by  the  same  pitch. 
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Any  other  suitable  waterproof  iiiatorial  which  will  effectually  ex- 
clude water,  and  satisfactory  to  the  Board  of  Public  Works  and 
City  Engineer,  can  he  used  in  place  of  the  coal-tar. 

16.  Drainage. — Provisions  shall  be  made  for  draining  the 
arches  and  piers  in  a  manner  aatisfactory  to  the  Engineer. 

17.  Earth,  Fill. — The  space  between  the  spandrel  walls  will  be 
filled  with  sand,  earth  or  other  suitable  material  and  be  thoroughly 
compacted  by  ramming  or  by  steam  road  roller  or  other  effective 
meanfi  and  be  finished  to  the  proper  grade  to  receive  the  curb- 
ing and  pavements. 

18.  Paving. — All  curbing,  sidewalks  and  asphalt  paving  shall 
be  executed  according  to  the  plans  and  according  to  the  standard 
specifications  on  file  in  the  office  of  the  Board  of  Public  Works. 

19.  Sione  Facing.— 'i^he  ring  stones,  cornices  and  fuces  of 
spandrel  piers  and  abutments  shall  be  of  the  best  quality  of  Bed- 
ford limestone.  The  spandrel  walla  will  be  backed  with  concrete 
or  rubble  masonrj'  to  the  thickness  required.  The  stone  facing 
shall  in  all  cases  be  securely  bonded  or  clamped  to  the  backing. 
All  stone  shall  be  rock-faced  with  the  exception  of  cornices  and 
string  courses,  which  shall  be  sawed  or  bush-hammered.  The  ring 
stones  shall  be  dressed  to  true  radial  lines  and  laid  in  Portland 
cement  mortar  with  joints  not  to  exceed  one-quarter  of  an  inch. 
All  other  stones  shall  be  dressed  to  true  beds  and  vertical  joints. 
No  joint  shall  exceed  one-quarter  of  an  inch  in  thickness  and 
shall  be  laid  to  break  joints  at  least  nine  inches  with  the  course 
below.  All  joints  shall  be  cleaned,  wet  and  neatly  pointed-  The 
faces  of  the  walls  shall  be  laid  on  true  lines  and  to  the  dimensions 
given  on  plan,  and  the  comers  shall  have  a  chisel  .draft  one  inch 
wide  carried  up  to  the  springing  line  of  the  arch,  or  string  course. 
All  cornices,  keystones,  brackets,  etc.,  shall  be  built  into  the  work 
in  proper  position  and  shall  be  of  the  form  and  dimensions  shown 
on  plan. 

30.  Railing. — The  railing  shall  be  of  depth  of  stone  as  shown 
on  plan  and  shall  be  brought  to  true  alignment  and  be  firmly  fast- 
ened to  the  outside  of  each  sidewalk  in  the  position  shown. 

21.  Cleaning  Up. — Upon  the  completion  of  the  work  and  be- 
fore final  acceptance  thereof,  the  contractor  shall  remove  all  tem- 
porary work  from  the  creek  and  all  rubbish  from  the  street. 

S3.  Bemoval  of  Old  Bridge. — The  old  bridge  shall  be  removed 
by  contractor.  The  iron  trusses  shall  be  piled  up  on  the  bank  and 
the  timber  and  the  stone  shall  become  the  property  of  the  contractor. 

23.  Temporary  Foot  Bridge. — The  contractor  shall,  at  his  own 
expense,  erect  a  temporary  foot-bridge  six  feet  wide  across  the 
creek  during  the  construction  of  the  bridge. 

24.  For  all  patented  appliances  or  methods  used  in  the  con- 
struction of  these  bridges  the  contractor  shall  protect  the  city 
against  any  and  all  claims  on  account  of  such  patents  and  shall 
himself  be  held  liable  for  such  claims. 
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The  contractor  shall  bid  a  lump  sum  for  each  bridge  complete. 
EstimateB  shall  be  made  monthly  on  the  amount  of  work  done,  bui 
50  per  cent,  of  the  entire  cost  of  the  bridge  ahall  be  retained  bj  the 
city  until  the  entire  bridge  has  been  conetnicted,  tested  and  ac- 
cepted by  the  city.  The  contractor  shall  file  a  guarantee  bond 
satisfactory  to  the  Board  of  Public  Works  for  the  sum  of  five  thou- 
sand dollars  ($5,000.00),  the  same  to  be  in  force  for  thit*  years 
after  the  date  of  the  final  acceptance  of  the  work.  Before  the 
final  acceptance  of  the  work,  the  contractor  shall  show  a  receipt  in 
full  that  all  bills  have  been  paid. 


Concrete  materials  may  be  classed  as  follows: 

A. — Crushed  limestone,  which  shall  be  stone  not  larger  than  two 
inches  in  any  dimension,  properly  emahed,  and  passed  through  a 
rotary  or  other  screen  having  holes  two  inches  in  diameter.  This 
may  be  mixed  with  smaller  crushed  stone  and  atone  duet  in  the 
usual  proportions  aa  it  comes  from  the  crusher,  but  ahall  have  no 
earthy  or  clayey  matter  mixed  with  it.  *  •  *  Large  pieces  of 
fiat  Btone  must  not  be  mixed  with  the  crushed  limestone.     •     ♦     • 

B. — Crushed  Oranite. — This  shall  generally  be  used  of  two  sizes : 
a  fine  crushed  granite  to  be  used  as  a  substitute  for  sand,  and  a 
coarser  size,  particles  of  which  are  not  larger  than  f  inch  in 
greatest  dimension,  and  to  be  used  as  a  substitute  for  crushed 
limestone  in  making  bridge  seats,  pedestal  stones,  etc.  AU  crushed 
granite  shall  be  clean,  entirely  free  from  oust  and  earthy  or  clayey 
matter,  and  each  grade  shall  be  of  practically  uniform  size.  •  •  " 

C. — Sand  for  concrete  shall  consist  of  clean,  sharp  sand.  *  ■•  • 
Sand  shall  not  be  rejected  if  containing  occasionally  pieces  of 
small  gravel.  A  sand  is  preferred  which  will  not  pass  through  a 
sieve  having  thirty  meshes  to  the  inch.  Sand  shall  be  free  from 
earth  or  alluvial  matter ;  and,  when  tested  by  stirring  with  water 
or  by  rubbing  in  the  hands,  shall  not  show  the  existence  of  more 
than  one-half  of  one  per  cent,  of  loam,  clay,  or  earth. 

Ifatural  cement  concrete  may  be  used  where  foundations  are 
entitely  submerged  below  low-water  mark  or  where  there  is  no 
risk  of  the  same  being  expoaed  to  the  action  of  the  water  by  cut- 
ting away  the  surrounding  earth.  Natural  cement  concrete,  how- 
ever, ahall  be  used  only  where  a  firm  and  uniform  foundation  is 
found  to  exist  after  excavations  are  completed.  In  alt  eases  where 
foundations  are  liable  to  be  exposed  to  the  action  of  the  water,  or 
where  the  materia!  in  the  bottom  of  the  excavations  is  soft  or  of 
unequal  firmness,  Portland  cement  concrete  must  be  employed  for 
foundation  work. 

Natural  cement  concrete  shall  usually  be  made  in  the  propor- 
tions (by  measure)   of  one  part  of  approved  ceraient  to  two  parts  of 
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sand .  and  five  parts  of  crushed  stone,  all  of  cliaracter  as  above 
specified.  For  Portland  cement  concrete  foundations  one  part  of 
approved  cement,  three  parts  of  Sand  and  six  parts  of  ■  cmshed 
stone  may  be  used.  Wherever  ♦  *  ♦  a  stronger  concrete  ia  re- 
quired than  is  above  specified  •  •  ♦  a  natural  cement  concrete  of 
one,  two,  and-  four,  and  a  Portland  cement  concrete  of  one,  two, 
and  five  may  bo  substituted  for  the  above. 

■  Portland  cement  concrete  shall  generally  be  made  'or  the  bodies 
of  piers  and  abutments,  for  all  wing-walls  of  same,  and  for  the 
bench  walls  of  arch  culverts,  in  the  proportions  (by  nieasure)  of 
one  part  of  cement,  two  and  one-half  parts  of  sand  and  six  parts 
of  crushed  stone.  Where  special  strength  may  be  required  for 
any  of  this  work,  concrete  in  the  proportions  of  one,  two,  and  five 
may  be  used.  *  •  * 

For  arch  rings  of  arch  culverts  and  for  parapet  head  walls  and 
copings  to  same,  Portland  cement  concrete,  in  proportions  of  onje, 
two,  and  five,  shall  generally  be  used.  Concrete  of  these  propor- 
tions ■  shall  also  generally  be  used  for  paj-apet  walls  behind  bridge 
rests  of  piers  or  abutments,  and  for  the  finished  copings  {if  used) 
on  wing  walls  of  concrete  abutments. 

Bridge  seats  of  piers  and  abutments  and  copings  of  concrete 
masonry,  which  are  to  carry  pedestals  for  girders  or  longer  spans 
of  iron  work,  shall  generally  be  made  of  crushed  graiiite  and  Port- 
land cement,  in  the  proportion  (by  measure)  of  one  part  of  ap- 
proved cement,  two  parts  of  fine  granite  screenings,  and  three  parts 
of  coarser  granite  screenings,  the  larger  of  which  shall  not  exceed  % 
inch  in  greatest  dimension. 

Mixing  Concrete. — All  concrete  miist  be  mixed  on  substantial 
platforms  of  boards  securely  fastened,  together,  so  that  the  vanous 
materials  of  the  concrete  can  be  kept  entirely  free  from  mixture 
of  foreign  matter.  Hand-mixed  concrete  shall  not  be  made  in 
batches  of  more  than  one  yard  in  each  batch.  The  proper  amount 
of  the  several  kinds  of  material  shall  be  measured  in  some  way, 
*  *  *  The  measurement  of  sand  and  broken  stone  in  the  ordinary 
shallow,  round  bottom  wheelbarrow  will  not  be  considered  satis- 
factory, and  shall  not  be  permitted. 

The  detail  of  mixing  concrete  by  hand  shall  be  generally  aefol- 
lows:  The  proper  amount  of  sand  shall  be  measured  out  and 
spread  upon  the  concrete  platform,  and  the  proper  amount  of 
cement  shall  he  delivered  and  spread  upon  the  same;  the  sand  and 
cement  shall  be  turned  qyer  dry,  either  by  meaiis  of  shovels  or 
hoes,  until  they  are  evenly  mixed:  They  shall  then  be  wet  and 
made  into  a  rather  thin  mortar,  and  shall  then  again  be  spread 
into  a  uniform  and  thin  layer  on  the  platform.  The  stone  (pre- 
viously drenched  with  water)  shall  be  spread  upon  the  mortar,  and 
the  whole  shall  be  turned  over  at  least  twice  *  *  ♦  before 
being  taken  to  be  placed  in  the  work.  *  •  •  fhe  water  must 
not  be  dashed  upon  the  mass  in  buckets  or  large  quantities,  but  a 
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spray  or  sprinkler  used.  The  inspector  shall  insist  that  the  re-' 
gultant  mixture  of  sand,  cement  and  stone  is  as  nearly  as  possible 
uniform  in  character,  the  mortar  being  equally  distributed  through- 
out the  mass  of  the  stone.  Also  that- the  mixture  is  neither  too  wet 
nor  too  dry.  It  should  be  of  such  a  consistency  that,  when  thor- 
oughly rammed,  it  will  quake  slightly,  but  it  should  not  be  thin 
enough  to  quake  in  the  barrow  or  before  ramming.     *     "J     * 

Machine-mixed  concrete  shall  be  of  the  same  general  consistency 
as  the  hand-mixed  concrete  above  specified.  Proper  precautions 
shall  be  taken  to  see  that  the  requisite  proportions  of  the  different 
ingredients  are  used.  If  machines  are  used  which  are  not  provided 
with  devices  to  deliver  each  of  them,  the  process  of  making  con- 
crete shall  be  as  follows:  The  proper  amount  of  sand,  cement, 
and  stone  for  a  batch  not  to  exceed  one  yard  of  concrete  ^lall  be' 
delivered  on  the  platform  and  roughly  mixed  together,  so  that  when 
the  dry  mass  is  cut  down  and  delivered  to  the  mixer  by  means  of 
shovels,  proper  amounts  of  each  of  the  ingredients  are  handled  in 
each  shoveHul. 

It  will  not  be  regarded  as  a  satisfactory  process  to  deliver  crushed' 
stone,  sand  and  cement  at  random  to  the  mixer,  without  taking 
some  special  means,  as  above  described,  to  insure  the  delivery  of 
the  proper  quantities  of  each  ingredient  as  nearly  as  may  be  simulr 
taneously; 

■  Moulds.— Moulds  of  substantial  character  shall  be  made  in  which 
to  construct  all  concrete  work.  *  ♦  •  The  face  of  the  mould 
next  to  the  concrete  shall  be  finished  smooth,  plank  which  are 
dressed  at  least  on  one  side  being  employed  for  this  purpose.  Ma- 
terial for  the  moulds  shall  be  of  sufficient  thickness,  and  the  frame 
holding  them  shall  be  of  sufficient  strength,  so  that  they  shall  be 
practically  unyielding  during  the  process  of  filling,  tamping,  etc. 
The  different  parts  of  the  frame  work  *  *  ♦  may  be  fastened 
together  by  tie  rods  extending  through  the  concrete.  If  such  tie 
rods  are  used  they  shall  be  so  designed  that  no  iron  work  wilt  be 
left  .outside  of  the  concrete  or  within  less  than  two  inches  from  the 
face  of  the  same  when  the  moulds  are  removed.  This  may  be  ac- 
complished by  sleeve  nut  connections  which  will  permit  the  removal 
of  the  projecting  ends  of  bolts,  or  rods,  etc.  •  •  *  Another 
satisfactory  method  of  bracing  moulds  is  to  construct  them  with 
cross  ties  between  the  front  and  back,  these  ties  to  be  placed  at 
frequent  intervals  above  the  lower  portion  of  the  mould  and  to  be 
removed  as  the  concrete  is  built  m),  the  studding,  out  of  which  the 
monlds  are  constructed,  being  suiEciently  long  to  extend  above  the 
top  of  the  finished  masonry,  and  at  least  one  set  of  ties  being  used 
above  this  level.     In  general  3-inch  plank,  sized  to  approximately 

If  JBch  thickness,  shall  be  usedfor  the  facing  of  the  moulds,  and 
studding  for  frames  shall  be  placed  at  intervals  not  more  than  4 
feet  apart.  The  planking  forming  the  lining  of  the  moulds  shall 
invariably  be  fastened  to  the  studding  in  perfectly  horizontal  lines, 
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tlie  ends  of  these  planks  shall  he  neatly  hutted  against  each  other, 
and  the  inner  surface  of  the  mould  shall  be  as  nearly  as  poeaible 
perfectly  smooth,  without  crevices  or  offsets  between  the  sideB  or 
ends  of  adjacent  planks.  Where  planks  are  used  a  second  time, 
they  shall  be  thoroughly  cleaned,  and,  if  necessary,  the  sides  aJid 
ends  shall  be  freshly  jomied  so  as  to  make  a  perfectly  smooth  finish 
to  the  concrete. 

Placing  Concrete. — Concrete  shall  generally  be  placed  in  the 
work  in  layers  not  exceeding  six  inches  in  thickness,  and,  in  gen- 
eral, one  layer  shall  be  entirely  completed  before  another  one  is 
commenced.  If  delivered  by  wheelbarrows,  it  shall  be  dumped  as 
closely  as  possible  where  required,  so  as  to  avoid  as  much  as  pos- 
sible the  handling  or  turning  over  the  same  by  means  of  shovels 
within  the  excavation  or  mould.  Where  it  is  not  practicable  entirely 
to  complete  one  layer  before  commencing  a  second  one,  a  plank, 
six  inches  wide  or  more,  shall  be  securely  fastened  into  the  exca- 
vation or  mould,  against  which  the  end  of  the  layer  of  concrete  shall 
be  rammed,  thus  providing  for  a  vertical  joint  in  this  layer  of 
concrete,  and  if  a  second  layer  has  to  be  stopped  short  of  the  full 
length  of  the  work,  a  second  cross  plank,  placed  at- least  one  foot 
back  from  the  end  of  the  first  layer,  shall  be  secured  to  the  ex- 
cavation or  to  the  mould,  against  which  to  ram  the  second  layer 
of  concrete.  Tjayers  of  concrete  masonry  must  not  be  tapered  off 
in  wedge-shaped  slopes,  but  must  be  huilt  with  square  ends  in  the 
method  above  described,  and  the  surface  of  each  projection  must  be 
finished  hard  and  smooth,  and  flushed  full  of  mortar,  no  porosities 
or  loose  stone  being  left  thereon.  Layers  must  not  be  made  of 
greater  thickness  than  six  inches  unless  specially  permitted,  and 
each  layer  must  be  thoroughly  rammed,  and  the  concrete  must  be 
of  such  consistency  that  heavy  ramming  will  produce  a  slight 
quaking  action.  In  other  words,  the  concrete  must  be  so  thoroughly 
compacted  that  there  will  be  no  pores  or  open  spaces  between  the 
stone  of  which  it  consists,  which  are  not  thoroughly  filled  with 
mortar.     *     *     * 

A  facing  of  mortar,  consisting  of  one  part  cement  (by  measure) 
to  two  parts  of  sand,  shall  be  put  in  next  to  the  moulds,  for  all 
Portland  cement  concrete  work  for  piers,  abutments,  arches,  wing 
walls,  parafjet  walls,  and  any  other  places  where  directed  •  «  • 
to  form  a  finish  for  all  such  parts  of  the  above  classes  of  work  as 
are  to  be  exposed  to  the  weather,  or  which  are  liable  to  become  so 
exposed.  A  similar  facing  shall  be  used  for  the  top  surface  of  all 
concrete  masonry  not  finished  with  granitoid  work,  and  such  sur- 
faces shall  be  finished  in  the  style  of  sidewalk  work. 

The  exact  thickness  of  one  and  one-hatf  inches  for  this  facing 
shall  he  secured  in  the  following  manner:  A  piece  of  sheet  iron 
six  inches  in  width  (the  height  of  one  course  of  concrete),  and  of 
any  convenient  length,  say  from  six  feet  upwards,  having  gmall 
angle  irons,  the  projecting  leg  of  which  shall  be  IJ  inches  in  width 
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riveted  to  its  face,  at  intervals  of  about  two  feet,  and  provided 
with  handles  standing  above  the  upper  edge  at  or  near  each  end 
flhall  be  furnished.  •  *  •  This  piece  of  iron  plate,  if  placed 
with  the  projecting  angles  against  the  face  of  the  mould,  will 
leave  a  space  of  1-J  inches  between  it  and  the  mould.  This  space 
shall  be  filled  with  mortar  required  for  facing,  which  mortar  shall 
be  mixed  in  small  batches  from  time  to  time  as  needed  for  tbe 
work.  When  the  space  between  the  iron  plate  and  the  mould  is 
filled  and  tamped  with  a  shovel  or  other  tool  to  insure  complete  fill- 
ing of  the  whole  space  between  the  iron  plate  and  the  face  of  the 
mould,  and  when  the  layer  of  ordinary  concrete  is  backed  up 
against  this  iron  plate,  it  is  to  be  withdrawn  by  means  of  the 
handles  and  the  whole  mass  of  concrete  rammed  in  one  uniform 
layer.  *  •  •  Mortar  should  be  of  a  consiatency  so  that  it  will 
flow  somewhat  freely.  At  the  same  time  this  mortar  must  not  be 
made  so  thin  that  the  crushed  stone  may  be  forced  through  it  in  the 
process  of  ramming. 

26.  Expansion  Joinis.^-Where  masonry  structures  are  more 
than  100  feet  in  length,  such  provision  for  expansion  joints  shall 
be  made  as  may  be  specified.  "  *  *  Generally  in  the  construc- 
tion of  large  arches,  or  of  smaller,  long  concrete  arches,  the  work 
shall  be  subdivided  into  sections  of  approximately  25  feet  in  length, 
each  section  being  separated  from  the  adjacent  one  by  a  vertical 
joint  extending  entirely  through  the  bench  walla,  arch  rings,  etc. ; 
but  the  foundation  work  shall  be  stepped  as  previously  explained, 
and  made  in  one  continuous  monolithic  mass.  Temporary  vertical 
partitions  shall  be  put  into  the  moulds,  against  which  the  concrete 
shall  be  thoroughly  rammed,  where  arch  culverts  are  subdivided 
into  short  lengths  as  above  specified,  these  partitions  being  re- 
moved as  each  section  is  completed,  and  the  next  adjacent  section 
being  rammed  against  the  concrete  already  constructed  and  set. 
The  joints  thus  made  shall  not  be  flushed  with  mortar,  nor  shall 
any  attempt  be  made  to  make  the  fresh  concrete  adhere  to  the 
older  work,  it  being  the  intention  that  any  contraction  ahall  open, 
or  that  settlement  diall  effect  a  sliding  action  at  such  vertical  joints, 
rather  than  to  break  up  the  concrete  in  the  separate  sections. 


Sand. — 9and  will  be  clean,  coarse,  and  sharp,  and  will  be  screened 
on  the  site  of  the  work,  if  necessary. 

Cement. — Cement  will  be  of  the  best  quality  of  freshly  ground 
hydraulic  cement,  and  will  be  equal  in  quality  to  the  best  brand 
of  LouiaviUe  cement 

Cement  will  be  subject  to  test  by  the  railroad  company  and  must 
stand  a  tensile  stress  of  fifty  (50)  pounds  per  square  inch  of  sec- 
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tiooal  area  on  specimen  of  neat  cement  allowed  a  eet  of  thirty  min- 
utee  in  air  and  twenty-four  (34)  hours  under  water. 

Cement  will  be  delivered  on  tlie  work  in  original  packages  and 
muBt  be  carefully  protected  frwn  moisture. 

Broken  Stone. — Stone  will  be  hard,  somid,  and  durable ;  will  be 
thoroughly  screened  over  a  three-fourttiB  (})  inch  mesh  wire  screen, 
and  will  be  free  from  mud,  clay,  dust,  or  any  earthy  admixture 
whatever, 

Sighty  (80)  per  cent,  of  the  stones  will  pass  through  a  ring  two 
(Z)  inches  in  diameter,  and  the  remainder  through  a  ring  three 
(3)  inches  in  diameter. 

Concrete. — Concrete  will  consist  of  one  measure  of  cement,  two 
measures  of  sand,  and  about  four  measures  of  broken  stone.  Ce- 
ment and  sand  will  first  be  thoroughly  mixed  dry  in  a  clean,  tight 
box  with  hoes  or  by  shovels;  water  will  then  be  added  to  make  a 
good  stiff  mortar  and  will  be  thoroughly  worked  to  ensure  a  good 
mixture;  broken  stone  thoroughly  wet  will  then  be  added  to  the 
mortar,  and  the  materials  turned  with  shovels  until  the  mixture  is 
uniform  and  each  stone  covered  with  mortar. 

After  mixing,  concrete  will  be  quickly  laid  in  boriztaital  layers 
not  exceeding  nine  (9)  inches  in  thickness,  and  will  be  thoroughly 
rammed  until  the  water  rises  freely  to  the  top. 

Mortal  must  be  used  immediately  after  being  mixed,  and  under 
no  pretext  will  mortar  be  used  which  requires  retempering. 

In  freezing  weather  all  ice  will  be  removed  from  the  materials 
cOTUposing  the  concrete,  and  warm  water  will  be  used,  containing 
one  pound  of  salt  for  each  gallon  of  water  when  the  temperature 
is  at  32  degrees  F.,  and  one  ounce  of  salt  in  addition  for  every  de- 
gree of  temperature  below  30  degrees  F. 

Contractor  will  furnish  such  necessary  lumber  or  other  materials 
ae  will  ensure  that  all  liues  and  comers  will  be  preserved  true  and 
sharp.  No  portion  of  the  mould  will  be  removed  until  the  concrete 
resting  against  it  has  been  in  place  thirty-six  (36)  hours. 

Finish. — ^All  that  portion  of  the  wall  above  the  footing  course, 
excepting  the  post-holes,  and  all  the  floor  of  the  manhole  and  the 
inside  face  of  inlets  will  be  floated  up  with  a  mortar  composed  of 
one  part  of  Alsen's  German  Portland  cement  and  one  part  of 
clean,  coarse,  sharp  sand,  thoroughly  mixed  and  made  into  mortar 
by  the  addition  of  water. 

EXTBAGTB    FBOM    THE    EOLE3    AND    IN8TEDCTI0N8    FOB    MASONS    ON 

"company  WOEK"  op  new  YORK  CENTRAL  ft  HnDSON 

RIVER  RAILROAD. 

Concrete  Mixing.- — Mix  the  cement  and  sand  as  follows: 
Spread  about  one-half  of  the  sand  to  be  used  in  a  bateh  of  mortar 
evenly  over  the  bed  of  the  mortar  box,  then  spread  the  cement 
evenly  over  the  top  of  the  sand,  and  finally  spread  the  remaijider  of 
the  sand  on  top.    The  sand  and  cement  rfiould  thai  be  thoroughly 
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mixed  by  turning  and  returning  at  least  six  time&  with  a  Bhovel. 
The  mixture  is  then  drawn  to  one  end  of  the  bos  and  water  poured 
in  at  the  other  end.  Then  draw  the  mixture  down  to  the  water 
with  a  hoe,  small  quantities  at  a  time,  and  mix  vigorously  until 
there  is  a  good  stiff  mortar.  Enough  water  should  be  used  so  that 
the  mortar  will  work  well  under  the  trowel.  Then  level  off  the  mix- 
ture and  spread  over  it  the  required  amount  of  broken  atone  or 
gravel,  which  should  be  first  moistened;  then  thoroughly  mix  the 
whole  mass  by  turning  and  returning  it  with  shovels. in  rows,  at  all 
timeB  preserving  the  same  thickness  of  the  mass  until  the  mortar 
thoroughly  fills  all  the  interstices. 

A  thorough  mixture'  of  the  ingredients  is  the  first  condition  of  a 
good  concrete. 

A  mortar  box  with  detachable  sides  will  be  found  economical 
and  convenient  for  concrete  mixing. 

Concrete  Laying. — After  the  concrete  is  mixed  it  should  be 
quickly  laid  in  sections,  in  layers  not  exceeding  8  inches  in  thick- 
ness; and  shall  be  thoroughly  rammed  with  3-man  rammers, 
weighing  not  leas  than  30  pounds  each,  until  the  water  flushes  to 
the  surface.  It  shall  be  allowed  at  least  twelve  hours  to  set  before 
any  work  is  laid  on  it.  Concrete  mixed  for  over  one  hour  will  not 
be  allowed  in  the  work. 
.  Forms  of  timber  shall  be  used  wherever  necessary  to  maintain 
the  dimensions  of  the  concrete  shown  on  the  plans. 

Facing  Concrete.- — Concrete  for  facing  old  masonry  shall  con- 
sist of  1  part  best  quality  Portland  cement,  3  parts  clean,  coarse, 
sharp  sand,  and  4  parts  of  |-inch  broken  stone,  with  outer  facing 
consisting  of  a  mortar  of  the  proportions  of  one  part  Dyckerhoff, 
Qermania,  or  other  approved  imported  Portland  cement,  to  3  parts 
clean,  coarse,  sharp  sand  of  an  average  thickness  of  1  inch  depos- 
ited simultaneously  with  lie  backing;  to  be  securely  fastened  to  the 
old  maflonry  with  anchors  and  twisted  rods  as  shown  on  the  standard 
plan.    Use  moulds  as  specified  bdow, 

Moiilde. — The-  concrete  shall  be  deposited  in  moulds  made  from 
dressed  matched  siding  fimdy  held  in  place  by  exterior  braces, 
posts,  ete. ;  or  by  bolts  or  ties  so  made  as  to  be  removed  from  the 
work  and  leave  no  iron  within  1  inch  of  the  face  of  the  finished 
work.  The  siding  shall  be  set  truly  horizontal,  with  butt-joints 
truly  vertical  and  with  the  faces  against  which  the  concrete  is  to  be 
placed,  dressed,  and  set  to  true  planes,  and  covered  with  soft  soap 
or  other  approved  material  to  prevent  "sticking."  After  the 
moulds  are  removed,  any  open  or  porous  places  shall  be  neatly 
stopped  with  pointing  mortar;  and  if  bo  directed  by  the  engineer, 
the  exposed  faces  of  the  work  shall  be  washed  with  neat  Portland 
cement  to  give  a  uniform  smooth  finish  to  the  exposed  surfaces. 

Temperature  Changes.' — In  large  structures,  provision  for  ex- 
pansion and  contraction  shall  be  made  by  tarred  paper,  vertical 
jointB  not  leea  than  50  feet  apart  extending  through  the  mass.    Wet 
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down  all  outside  surfaces  each  day  until  the  eipiratioii  of  two 
weeks  after  the  entire  work  is  completed. 

CBHENT  WALES. 

Some  general  instructions  and  specifications  for  laying  cement 
walks  are  given,  and  they  are  followed  by  samples  of  full  specifica- 
tions from  St.  Louis,  Pittsburg  and  Indianapolis  as  examples  of 
the  variations  in  specifications  which  produce  good  walks. 

It  ia  especially  important  in  this  class  of  work  to  use  the  best 
materials,  carefully  selected,  and  to  exercise  great  care  in  every 
part  of  the  work. 

Thorough  drainage  of  the  foundation  course  of  gravel,  broken 
stone  or  cinder  must  be  assured,  and  this  foundation  must  be  at 
once  firm  and  porous,  and  well  compacted.  It  is  well  to  do  the  ex- 
cavating and  filling  some  time  before  the  concrete  ia  put  in,  thus 
securing  thorough  setting.  But  cress  boards  should  be  placed  on 
the  fill  Mid  plank  laid  lengthwise  on  these  to  prevent  packing  of 
one  portion  more  than  another,  where  the  walk  is  much  used. 

The  thickness  of  the  porous  bed  is  not  important  if  it  be  certain 
it  is  euflBcient  to  insure  solidity  and  perfect  drainage  at  every  part. 

The  bed  should  be  well  wet  down  before  putting  in  the  concrete. 

Two  by  four  inch  strips  should  be  firmly  staked  on  edge  with 
upper  edge  to  grade,  and  braced  apart  to  desired  width  with  cross 
pieces  betweeiL 

A  thoroughly  mixed  body  of  concrete  composed  of  one  part  ce- 
ment, two  parts  sand  and  four  parts  gravel,  pebbles  or  broken 
stone,  is  shoveled  between  the  strips,  having  been  tempered  to 
such  degree  of  dampness  that  when  rammed  solidly  to  place  some 
water  will  be  forced  to  the  surface. 

Sufficient  concrete  is  used  that  about  three-quarters  inch  qiace 
remains  uniformly  between  the  surface  of  grade  and  the  surface 
of  concrete.  The  concrete  is  then  cut  into  blocks  with  an  ax  or 
wedge-shaped  tool  which  leaves  a  V  opening  or  groove  between  the 
blocks.    The  blocks  should  not  be  larger  than  4x6  feet. 

The  position  of  the  grooves  should  be  carefully  located  on  the 
strips  or  otherwise. 

Piually  a  coat  of  cement  mortar  of  one  part  cement  and  one 
and  one-half  parts  sand  (of  excellent  quali^ — coarse,  sharp  and 
clean),  so  tempered  that  it  can  be  worked  to  a  surface  with  a 
straight-edge  shifted  on  the  surface  of  the  side  stripe,  is  applied 
to  the  surface  of  the  concrete.  A  thin  film  of  mortar  is  troweled 
on  to  the  concrete  in  advance  of  the  main  body,  being  spread  over 
by  the  straight-edge. 

After  the  straight-edge,  a  float  is  used.  This  is  applied  just  as 
the  surface  film  of  water  is  being  absorbed,  and  imm«iiately  after 
it  a  slight  troweling  to  a  smooth  surface  is  applied.  The  troweler 
then  cuts  entirely  through  the  walk,  in  the  lines  of  the  joints  al- 
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ready  formed,  with  his  trowel  and  bevels  the  edges  of  the  cut  or 
roimds  them  with  an  edging  tool.  The  outer  edges  are  also 
rounded  or  beveled. 

The  walk  is  then  covered  with  Bawduet,  fine  sand  or  canvas  to 
j^oteet  it  from  the  sun  and  air,  and  kept  well  wet  for  at  least  48 
hours,  when  it  may  be  uncovered  and  allowed  to  dry  out  slowly, 
with  frequent  wettings  for  Bever€il  days.  The  strips  may  then  be 
removed. 

Do  not  dust  the  surface  or  trowel  very  long. 

Inside  of  yards  or  lawns  less  thickness  of  concrete  and  less  pro- 
portion of  cement  may  be  used. 

Lampblack  may  be  mixed  with  cement  to  give  dark  shades  when 
desired. 

QHANITOID  SIDEWALKS,  8T.  LOXHS,  MO, 

The  sidewalks  shall  be  of  three  separate  and  distinct  thicknesses 
and  kinds,  and  shall  be  classified  as  follows :  "Ordinary  Single 
Magging,"  "Extra  Double  Thick  Flagging"  and  "Driveway  or 
Entrance  Flagging,"  and  shall  be  laid  in  the  different  localities 
within  the  prescribed  limits  at  the  discretion  of  the  Street 
Commissioner,  who  shall  determine  which  of  the  above  named  kinds 
shall  be  laid. 

Grading. — ^All  grading  which  may  be  necessary  to  be  done  in  re- 
'  pairing  or  constructing  sidewalks  in  consequence  of  the  adjustment 
of  the  grade  of  any  pavement,  or  in  order  to  protect  the  work,  shall 
be  made  of  such  dimensions  as  shall  be  ordered,  and  all  the  filling 
required  shall  be  spread  in  thin  layers,  and  must  be  well  rammed, 
so  as  to  render  it  perfectly  compact.  All  surplus  earth, shall  be 
hauled  away,  and  all  borrowed  earth,  which  may  be  required,  shall 
be  furnished  by  the  contractor. 

Ordinary  Single  Flagging. — After  the  grading  and  shaping  is 
done,  a  foundation  of  cinders  not  less  than  eight  (8)  inches  thick 
shall  be  placed  upon  the  sub-grade,  which  shall  be  well  consolidated 
by  ramming  to  an  even  surface,  and  which  shall  be  moistened  just 
before  the  concrete  is  placed  thereon. 

After  the  sub-foundation  has  been  finished,  the  artificial  stone 
flagging  shall  be  laid  in  a  good,  workmanlike  manner. 

Tie  same  to  consist  of  two  parts :  1st.  A  bottom  course,  to  be 
three  and  one-half  (3^)  inches  in  depth.  2d.  A  finidiing  or  wear- 
ing course,  to  be  one-half  (1)  inch  in  depth. 

The  bottom  course  shall  be  composed  of  crushed  granite  and  the 
beat  Portland  cement,  equal  to  the  Dyckerhoff  brand,  and  capable 
of  withstanding  a  tensile  strain  of  400  pounds  to  the  square  inch 
■  after  having  been  three  hours  in  the  air  and  seven  days  in  water, 
and  shall  be  mixed  in  the  proportion  of  one  part  cement  to  three 
parts  of  eruBhed  granite. 

The  crushed  granite  shall  consist  of  irregular,  sharp-edged 
pieces,  so  broken  that  each  piece  will  pass  through  a  three-fourihs 
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(f)  of  an  inch  ring  in  all  its  diametersj  and  which  shall  be  entirely 
free  from  dnst  or  dirt. 

The  crushed  granite  and  the  cement  in  the  above-mentioned 
proportions  shall  first  be  mixed  dry,  when  anfBcient  clean  wster 
shall  be  slowly  added  by  sprinkling,  while  the  material  is  con- 
stantly and  carefully  stirred  and  worked  up,  and  said  stirring  and 
mixing  shall  be  continued  until  the  whole  is  thoroughly  mixed. 

This  mass  shall  be  spread  upon  the  sub-foundation  and  shall  be 
rammed  until  all  the  interstices  are  thoroughly  filled  with  cement. 

Particular  care  must  be  taken  that  the  bottom  course  is  well 
rammed. and  consolidated  along  the  outer  edges. 

After  the  bottom  course  ia  completed,  the  finishing  or  wearing 
course  shall  be  added.  This  course  to  consist  of  a  stiff  mortar  com- 
posed of  equal  parts  of.  Portland  cement  and  the  sharp  screenings 
of  the  crushed  granite,  free  from  loamy  or  earthy  substance,  and 
to  be  laid  to  a  depth  of  one-half  (^)  of  an  inch  and  to  be  carefully 
smoothed  to  an  even  surface,  which,  after  the  first  setting  takes 
place,  must  not  be  disturbed  by  additional  rubbing. 

When  the  pavement  is  completed,  it  must  be  covered  for  three 
days  and  be  kept  moist  by  sprinkling. 

Extra  Double  Thick  Flagging. — After  the  grading  and  shaping 
is  done,  a  foundation  of  cinders  not  less  than  six  (6)  inches  thick 
shall  be  placed  upon  the  Hub-grade,  which  shall  be  well  consolidated 
by  ramming  to  an  even  surface  and  which  shall  be  moistened  just  ' 
before  the  concrete  is  placed  thereon.  After  the  sub- foundation 
has  been  finished  the  artificial  stone  flagging  shall  be  laid  in  a 
good,  workmanlike  manner. 

The  same  to  consist  of  two  parts:  1st.  A  bottom  course  to  be 
five  (5)  inches  in  depth.  2d.  A  finishing  or  wearing  course  to  be 
one  (1)  inch  in  depth. 

The  bottom  course  shall  be  composed  of  crushed  granite  and  the 
best  Portland  cement,  equal  to  the  Dyckerhoff  brand,  and  capable 
of  withstanding  a  tensile  strain  of  400  pounds  to  the  square  inch 
after  having  been  three  hours  in  air  and  ^even  days  in  water,  and 
shall  be  mixed  in  the  proportion  of  one  part  of  cement  to  three 
parts  of  crushed  granite. 

The  crushed  granite  shall  consist  of  irregrular,  sharp-edged  pieces, 
so  broken  that  each  piece  will  pass  through  a  three-fourtiiB  (|)  of 
an  inch  ring  in  all  its  diameters,  and  which  shall  be  entirely  free 
from  dust  or  dirt. 

The  crushed  granite  and  the  cement  in  the  above-meiitionecl 
proportions  shall  first  be  mixed  dry,  then  sufficient  clean  wat«r 
shaJl  be  slowly  added  by  sprinkling,  while  the  material  is  constantly 
and  carefully  stirred  and  worked  up,  and  said  stirring  and  mixing 
shall  be  continued  until  the  whole  m  thoroughly  mixed. 

This  mass  shall  be  spread  upon  the  sub-foundiition  and  shall  be 
cammed  until  all  the  interstices  are  thoroughly  iilled  with  cement. 
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Particular  care  must  be  taken  that  the  bottom  course  is  well 
rammed  and  consolidated  along  the  outer  edges. 

After  the  bottom  courae  is  completed,  the  finishing  or  wearing 
course  shall  be  added.  This  course  to  consist  of  a  stiff  mortar  com- 
posed of  equal  parts  of  Portland  cement  and  the  sharp  screenings 
of  the  cru^ed  granite,  free  from  loamy  or  earthy  substances,  and 
to  be  laid  to  a  depth  of  one  (1)  inch  and  to  be  carefully  smoothed 
to  an  even  surface,  which,  after  the  first  setting  takes  place,  must 
not  be  disturbed  by  additional  rubbing. 

When  the  pavement  is  completed,  it  must  be  covered  for  three 
days  and  be  kept  moist  by  sprinkling. 

Driveway  or  Entrance  Flagging. — After  the  grading  and  shap- 
ing is  done,  a  foundation  of  cniahed  limestone  and  hydraulic  ce- 
ment mortar  shall  be  laid  to  a  depth  of  six  (6)  inches  on  the  anb- 
grade.  The  stone  used  in  this  concrete  shall  be  broken  bo  as  to 
pass  through  a  two  (2)  inch  ring  in  its  largest  dimensions.  The 
atone  shall  be  cleaned  from  all  dust  and  dirt  and  thoroughly  wetted 
and  then  mixed  with  mortar,  the  general  proportion  being:  one 
part  of  cement,  two  parts  of  sand  and  five  parts  of  stone.  It  shall 
be  laid  quickly  and  then  rammed  until  the  mortar  fiushes  to  the 
surface.  No  walking,  or  driving  over  it  shall  be  permitted  when  it 
is  setting,  and  it  shall  be  allowed  to  set  for  at  least  twelve  hours, 
and  such  additional  length  of  time  as  may  be  directed  by  the  Street 
OommisBioner  or  by  his  duly  authorized  agent  before  the  pavement 
18  put  down. 

Pavement. — ^After  t^e  sub-foundation  has  been  finished,  the  arti- 
ficial stone  flagging  shall  be  laid  in  a  good,  workmanlike  manner. 
The  same  to  consist  of  two  parts;  1st.  A  bottom  course  to  be  five 
(5)  inches  in  depth.  2d.  A  finishing  or  wearing  course  to  be  one 
(1)  inch  in  depth. 

The  bottom  course  shall  be  composed  of  crushed  granite  and  the 
best  Portland  cement,  equal  to  the  Dyckerhoff  brand,  and  capable 
of  withstanding  a  tensile  strain  of  400  pounds  to  the  square  inch 
after  having  been  three  hours  in  air  and  seven  days  in  water,  and 
shall  be  mixed  in  the  proportion  of  one  part  cement  to  three  parts 
of  crushed  granite. 

The  cm^ed  granite  shall  consist  of  irregular,  sharp-edged 
pieces,  so  broken  that  each  piece  will  pass  through  a  three-fourths 
(J)  of  an  inch  ring  in  all  its  diameters,  and  which  shall  be  entirely 
free  from  duet  or  dirt. 

The  crushed  granite  and  the  cement  in  the  above-mentioned 
proportions  shall  first  be  mixed  dry,  then  sufficient  clean  water 
shall  be  slowly  added  by  sprinkling,  while  the  material  is  con- 
stantly and  carefully  stirred  and  worked  up,  and  «iid  stirring  and 
mixing  shall  be  continued  until  the  whoie  is  thoroughly  mixed. 

This  mass  shall  be  spread  upon  the  sub-foundation  and  shall  be 
rammed  until  all  the  interstices  are  thoroughly  filled  with  ce- 
ment. 
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Particular  care  must  be  takea  that  the  bottom  course  is  well 
lamined  and  consolidated  along  the  outer  edges. 

After  ths  bottom  course  is  completed,  the  finishing  or  wearing 
course  shall  be  added.  This  course  to  consist  of  a  stiff  mortar 
composed  of  eqnal  parts  of  Portland  cement  and  the  sharp  screen- 
ingB  of  the  crushed  granite,  free  from  loamy  or  earthy  substances, 
and  to  be  laid  to  a  depth  of  one  (1)  inch  and  to  be  carefully 
smoothed  to  an  even  surface,  which,  after  the  first  setting  takea 
place,  must  not  be  disturbed  by  additional  rubbing. 

When  the  pavement  is  completed,  it  must  be  covered  for  three 
days  and  be  kept  moist  by  sprinkling. 

CEMENT   aiDEWALKS,   PITTaBDBG,    PA, 

Description. — Pavements  of  this  class  shall  consist  of  a  founda- 
tion of  coarse  cinder,  or  broken  stone,  six  (6)  inches  deep;  a  layer 
of  Portland  cement  concrete,  three  (3)  inches  thick,  and  a  wear- 
ing surface  of  Portland  cement  mortar,  one  (1)  inch  thick,  making 
the  total  thickness  of  the  completed  pavement  at  least  ten  (10) 
inches. 

BToken  Stone  for  Foundation.- — ^The  broken  atone  or  cinder  to 
be  used  in  the  foundation  shall  be  of  approved  quality,  broken  so 
that  the  largest  dimension  of  any  piece  will  not  exceed  three  (3) 
inches,  nor  the  smallest  dimension  of  any  piece  be  less  than  one 
(1)  inch,  and  must  be  free  from  dust,  dirt  or  other  foreign  matter, 

Broken  Stone  for  Concrete. — Broken  stone  for  concrete  shall  be 
a  good,  hard  stone  that  will  not  be  affected  by  the  weather,  broken 
BO  that  the  longest  dimension  of  any  stone  will  not  exceed  one  and 
one-half  (1^)  inches,  nor  the  least  dimension  of  any  stone  be  less 
than  one-quarter  (J)  of  an  inch,  and  must  bo  free  from  dust,  dirt 
or  other  foreign  matter. 

Gravel  for  Concrete. — Gravel  used  for  concrete  shall  be  washed 
river  gravel  of  such  sizes  that  the  greatest  diameter  of  any  pebble 
will  not  exceed  one  and  one-half  (1^)  inches,  nor  the  least  dimen- 
sion of  any  pebbles  be  less  than  one-quarter  (J)  of  an  inch,  and 
must  be  free  from  dust,  dirt  or  other  foreign  matter. 

Sand. — The  sand  shall  be  of  the  best  quality  of  coarse,  sharp, 
clean  Allegheny  river  sand,  free  from  dust,  loam  or  other  foreign 
matter,  or  a  sand  equal  in  quality  thereto. 

Portland  Cement. — Portland  cement  shall  be  eqnal  ill  every  re- 
spect to  that  described  in  the  specifications  for  "Portland  cement." 

Water. — Water  shall  be  freeh  and  free  from  earth,  dirt  or  sewage. 

Width. — The  width  of  the  pavement  shall  be  such  as  the  direc- 
tor may  specify. 

Sub-Grade. — This  ehall  be  prepared  as  specified  for  "slag." 

Foundation. — The  foundation  shall  be  of  cinder  or  broken  stone 
as  hereinbefore  specified,  and  shall  be  drained  to  the  curb  ditch  by 
10-inch  by  12-inch  stone  drains  placed  every  35  feet  along  the  line 
of  the  walk. 
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Concrete. — The  concrete  shall  consist  of  1  part  in  volume  of 
Portland  cement,  3  parts  of  sand  and  6  parts  of  broken  st^ne  or 
gravel. 

Mixing  Sand  and  Cement. — I'he  cement  and  sand  in  the  speci- 
fied proportions  shall  be  thoroughly  mixed  dry,  on  a  tight  platform 
with  Bhovela  or  hoes  until  no  stress  of  cement  are  visible. 

Mortar. — ^Water  shall  be  added  to  the  sand  and  cement,  mixed 
in  accordance  with  the  foregoing  directions,  in  sufficient  quanti- 
ties to  produce  a  mortar  of  tfie  desired  consistency,  and  the  whole 
thoroughly  miied  with  shovels  or  hoes  until  a  homogeneous  mass  is 
produ(»d. 

Mixing  Concrete. — The  mortar,  prepared  as  hereinbefore  speci- 
fied, ahall  be  spread  upon  the  platform,  the  proper  quantity  of 
broken  stone  or  gravel,  after  having  been  thoroughly  wetted,  shall 
then  be  spread  over  the  mortar  and  the  mass  thorou^ly  turned 
over  with  shovels  or  hoes  not  less  than  three  (3)  times,  or  until 
every  pebble  or  piece  of  broken  stone  is  completely  coated  with 
mortar. 

Sprinhiing^ — ^Water  shall  be  added  by  ■  sprinkling  during  the 
process  of  mixing  if  required  to  secure  a  better  consistency. 

Surfaces  to  be  Cleaned  and  Dampened. — All  surfaces  on  or 
against  which  concrete  is  to  be  laid  shall  be  thoroughly  cleaned 
and  dampened,  by  sprinkling  with  water,  just  previous  to  placing 
the  concrete. 

Spreading  Concrete. — The  concrete  rfiail  be  evenly  spread  upon 
the  foundation,  as  soon  as  mixed,  in  a  layer  of  such  depth  that 
after  having  been  thoroughly  compacted  with  rammers  of  approved 
pattern  it  shall  not  be  in  any  place  less  than  three  (3)  inches  thick, 
and  the  upper  surface  of  it  shall  be  parallel  with  the  proposed  sur- 
face for  the  completed  pavement. 

Making  Flags. — The  slab  or  flag  divisions  shall  be  formed  by  cut- 
ting the  concrete  clear  through,  on  the  required  lines,  as  soon  as 
laid.  The  space  made  by  the  cutting  tool  shall  be  immediately 
filled  with  dry  sand  and  well  rammed. 

Size  of  Batches. — Concrete  shall  not  be  mixed  in  larger  quanti- 
ties than  is  required  for  immediate  use,  and  no  batch  shall  be  larger 
than  can  be  made  of  one  barrel  of  cement  with  the  proper  propor- 
tions of  sand  and  atone. 

Concrete  Not  to  be  Thrown  from  a  Distance. — Concrete  shall 
not  be  dropped  from  too  great  a  height  or  thrown  from  too  great 
a  distance  when  being  placed  upon  the  work. 

Wearing  Surface. — The  wearing  surface  shall  be  composed  of 

one  part  in  volume  of  Portland  cement  and  two  (2)  parts  of  sand. 

Mixing. — The  cement  and  sand  in  the  specified  proportions  shall 

bo  thoroughly,  raised  dry,  on  a  tight  platform,  with  shovels  or  hoes, 

nntil  no  stre-ajcs  of  cement  are  visible. 

Mortar. — Water  shall  bo  added  to  the  sand  and  cement,  mixed 
in  accordance  with  the  foregoing  directions,  in  sufficient  quantities 
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to' produce  a  mortar  of  the  desired  consisteiicy,  and  the  whole  thor- 
oughly mixed  with  shovels  or  hoes  until  a  homogeneous  mass  is  pro- 
duced. 

Laying. — The  moi^ar,  while  fresh,  shall  be  spread  upon  the  con- 
crete base  before  the  latter  has  reached  its  first  set,  in  such  quan- 
tities that  after  being  thoroughly  manipulated  and  spread  over 
the  concrete  it  will  iUBJce  a  layer  one  inch  thick,  conforming  to  the 
required  grade  and  cross-section. 

Top  Dressing.' — A  coating  of  equal  parts  of  Portland  cement 
and  dry,  fine  sand,  thoroughly  mixed,  shall  be  swept  over  the  sur- 
face and  the  surface  dressed  and  smoothed.  On  steep  grades  the 
top  dressing  shtdl  consist  of  coarse  granite  screenings  and  cement. 

Flag  Markings. — The  surface  shall  then  be  cut  into  flags,  the 
markings  to  be  made  directly  over  the  joints  in  the  concrete  and 
cut  clear  through  the  wearing  surface. 

Marking  of  Surface.- — The  flags  shall  then  be  trued  up  and 
marked  over,  with  the  exception  of  a  border  of  about  an  inch  in 
width  along  the  edges,  with  a  toothed  roller. 

Protection  of  Top. — The  pavement  shall  be  kept  moist  and  pro- 
tected from  the  elements  and  travel  until  it  has  set. 

Entrances  to  be  Preserved. — Entrances  from  adjoining  streets 
or  walks  to  all  private  or  public  premises  shall  be  preserved  by  the 
contractor. 

Cross  Section. — The  completed  pavement  shall,  unless  otherwise 
ordered,  have  a  rise  of  one-quarter  (^)  of  an  inch  to  the  foot  ris- 
ing from  the  curb- 
Forms. — Board  or  timber  forms  shall  be  provided  by  the  con- 
tractor to  mould  the  concrete  and  mortar  to  Tjie  required  shape, 
and  shall  he  left  in  place  until  the  concrete  or  mortar  is  set. 

Betempering  Not  Permitted. — Eetempering  of  concrete  or  mor- 
tar will  not  be  permitted,  and  mortar  or  concrete  that  has  be- 
gun to  set  before  ramming  is  completed  ^hall  be  removed  from  the 
work. 

Mortar  and  Concrete  Thai  Has  Not  Set. — Concrete  or  mortar 
that  fails  to  show  a  proper  bond  or  fails  to  set,  after,  in  the  opinion 
of  the  director,  it  hae  been  allowed  sufficient  time,  shall  be  taken 
up  and  replaced  with  new  concrete  or  mortar,  of  the  proper  quality, 
by  the  contractor. 

Pavement  to  be  Maintained. — If  at  any  time  during  the  guaran- 
tee period  any  cracks,  scales  or  other  defects  develop  in  the  pave- 
ment, the  pavement  at  that  point  shall  be  taken  up  and  relaid  with 
new  materials,  in  accordance  with  these  specifications,  by  the  con- 
tractor. 

CEMENT   SIDEWALKS,    INDIANAPOLIS,    IND, 

1.  Stakes  will  he  set  by  the  Engineer  to  define  the  line  of  one 
edge  of  the  walk,  and  the  grade  marks  will  indicate  the  top  of  the 
w^  at  said  line.    The  transverse  slope  of  the  walk  will,  be  one- 
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fourth  inch  per  foot,  and  will  be  determined  with  level  and  grade 
board  made  accordine  to  drawing  in  Engineer's  office. 

8.  The  sidewalk  diall  be  graded  to  the  width  as  shown  on  plan 
for  the  entire  length  of  the  inipro7ement,  including  all  wings  and 
crossings,  as  shown  on  plan,  and  sixteen  inches  below  the  miisbed 
surface  of  the  walk.  The  grading  must  be  Bmoothly  and  neatly 
done,  all  large  stones,  bowlders,  roots,  sods  and  rubbish  of  every 
description  being  removed  from  the  grade,  and  the  entire  work 
must  be  made  to  conform  fully  to  the  profile  and  the  grade  of  the 
walk  when  finished.  Soft,  spongy  or  loamy  spots  in  the  sub-grade 
must  be  taken  out  and  refilled  with  good  material  and  the  grade 
solidified  by  ramming. 

3.  Tre^  shall  not  be  injured,  cut  down  or  otherwise  disturbed 
except  by  ordef  of  the  Engineer.  Boots  of  trees  which  are  not  re- 
moved, but  which  are  contiguous  to  the  line  and  grade  of  the  walk 
or  in  any  way  interfere  therewith,  mnst  be  trimmed  and  cut  away 
as  the  Engineer  shall  direct,  and  where  the  Engineer  directs  the 
stones  shall  be  fitted  to  the  trees  and  roots  covered  with  earthen- 
ware half-pipes.  Any  tree  removed  must  be  grubbed  for  the  entire 
width  of  the  sidewalk  and  also  all  its  roots  that  rise  above  the  level 
of  the  sub-grade.  N'o  extra  compensation  for  such  work  will  he 
allowed. 

4.  Upon  the  sub-grade  thus  prepared  and  after  inspection  and 
acceptance  of -the  same,  a  foundation  of  sand  and  fine  gravel,  or 
broken  stone,  in  such  proportions  as,  when  rammed,  will  form  a 
solid  and  compact  mass,  shall  be  spread  to  a  uniform  depth  of 
twelve  inches,  all  to  be  rammed  and  tamped  until  it  presents  a 
hard,  smooth  surface.  It  shall  be  sprinkled  with  water  as  required, 
enough  remaining  to  render  the  surface  as  moist  as  the  concrete  at 
the  time  the  latter  is  laid. 

5.  Wooden  frames  four  inches  in  height  will  be  placed  in  the 
manner  necessary  to  outline  both  external  edges  of  the  walk  ac- 
curately, the  top  of  the  frames  being  located  to  coincide  with  the 
establirfied  grade  of  the  walk.  Gauges  must  be  used  to  render 
surface  of  foundation  layer  and  of  concrete  parallel  to  the  top  of 
the  walk.  Concrete  will  be  made  as  follows:  One  measure  of 
Portland  cement  as  hereafter  specified  for  sidewalks,  and  two  meas- 
ures of  clean,  sharp  sand  or  granife  mixed  thoroughly,  while  dry, 
and  then  made  into  mortar  with  the  least  possible  amount  of  water ; 
broken  stone  or  gravel  not  over  one  inch  in  any  dimension,  thor- 
oughly cleansed  from  dirt  and  du6t,  and  drenched  with  water,  but 
containing  no  loose  water  in  the  heap,  will  then  be  mixed  imme- 
diately with  the  mortar  in  such  quantities  as  will  give  a  surplus  of 
mortar  when  rammed.  This  proportion,  when  ascertained,  will  be 
regulated  by  measure.  The  Engineer  may  accept  a  clean,  natural 
mixture  oE  sand  and  gravel  if  it  is  imiform  and  contains  no  dirt, 
sticks,  or  stones  larger  than  above  specified.  The  proportions  will  be 
one  part  of  cement  to  five  parts  of  the  mixture.   Each  batch  of  coa- 
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Crete  will  be  thoroughly  mixed,  and  the  Engineer  maj  prescribe 
the  number  of  times  it  shall  be  turned  over,  wet  and  diy,  to  ac- 
complish this  result.  Ill  general  it  shall  be  turned  {or  cut)  four 
(4)  times  dry  and  three  (3)  times  wet.  It  will  then  be  spread  to 
fill  the  frames  even  full  and  be  at  once  compacted  thoroughly  by 
ramming  until  free  mortar  appears  on  the  surface  and  until  a  one 
and  one-fourth  (1^)  inch  gauge,  furnished  by  the  inspector,  shall 
pass  over  the  concrete.  It  ia  the  intention  that  the  surface  of  the 
concrete,  when  thoroughly  rammed,  shall  be  at  least  one  and  one- 
fourth  (1;J)  inch  below  the  top  of  tiie  frame.  The  whole  operation 
of  mixing  and  laying  each  batch  of  concrete  will  be  performed  as 
e:speditiously  ss  posaible. 

6.  After  each  batch  of  concrete  is  laid,  as  required,  it  shall  be 
immediately  covered  with  the  wearing  surface.  Any  portion  of  the 
foundation  which  hag  been  left  long  enough  to  have  any  appearance 
of  setting,  shall  be  taken  up  and  relaid  before  the  top  is  put  on,  and 
under  no  circumstances  will  concrete  be  allowed  to  remain  over 
night  before  top  is  put  on.  The  wearing  surface  on  top  shall  be 
composed  of  one  part  of  the  same  cement  used  in  the  concrete  and 
one  part  of  clean,  sharp  sand,  thoroughly  mixed  dry  and  made  into 
mortar  with  the  least  possible  amount  of  water.  It  shall  be  evenly 
and  compactly  spread  to  the  finished  surface  of  the  walk  and  made 
smooth  and  even  by  troweling  and  fioating.  The  top  and  con- 
crete foundation  shall  be  cut  into  blocla  of  dimensions  approved  by 
the  Engineer.  The  pavement  shall  be  properly  fitted  around  all 
fixtures  in  the  sidewalks,  the  edges  of  the  pavement  to  be  beveled 
from  top  surface  to  bottom  of  concrete  with  the  material  used  on 
the  top.  When  finished,  the  work  shall  be  kept  covered  from  the 
sun  for  three  days  and  kept  moist  by  sprinkling  until  thoroughly 
set. 

7.  Coloring  matter  of  quality  and  quantity  approved  by  the 
Engineer  will  be  required  for  the  top  surface.  On  business  streets 
the  Engineer  may  require  the  surface  to  be  carefully  rolled  with  a 
toothed  roller  when  the  finish  is  completed. 

8.  Where  walks  of  any  description  that  now  exist  on  the  street 
shall  be  accepted  by  the  Board  of  Public  Works  or  the  Engineer, 
they  shall  be  relaid  if  the  Engineer  deems  it  necessary,  to  the  grade 
and  line  established,  and  if  the  price  therefor  is  not  fixed  in  the 
contract,  it  shall  be  detennined  by  adding  fifteen  per  cent,  to  the 
actual  cost  of  the  work  as  determined  by  the  Engineer.  Similar 
procedure  will  be  taken  for  extra  work  in  resetting  area  ways  and 
similar  structures  to  grade  and  line.  When  a  driveway  occurs  in 
the  line  of  the  walk,  the  walk  will  be  increased  in  thickness  and 
laid  according  to  plans  furnished  by  the  Engineer,  the  additional 
expense  to  be  paid  by  the  owner. 

9.  All  blocks  UFcd  shall  be  perfect  and  of  good  quality  in  all 
rt-Fpects,  free  from  cracks,  warps  and  similar  imperfections.  Spe- 
cial care  shall  be  taken  to  protect  the  walk  at  night.     If  found 
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not  to  comply  with  the  Bpecificatiocs  in  any  respect  at  any  time 
up  to  the  end  of  the  guarantee  period,  they  shall  be  taken  out  im- 
mediately and  replaced  by  the  contractor  at  bis  own  expense.  All 
disfigured  walks  shall  be  taken  up  and  replaced  by  the  contractor 
at  his  own  expense. 

10..  Embankments  shall  be  formed  of  compact  earth  free  from 
large  stones  or  perishable  materials,  and  shall  be  raised  to  such  a 
height  as  to  conform  to  the  grade  and  line  after  such  embankment 
fihall  have  become  well  settled  by  properly  tamping,  ramming  or 
rolling  the  same. 

11.  The  lawns  shall  be  graded  to  conform  to  .walk  and  curb 
grades  and  dressed  with  fine  earth,  raked  and  left  smooth.  If  al- 
ready in  grass,  they  shall  be  left  in  proper  condition,  satisfactory 
to  the  Engineer,  and  any  unnecessary  damage  shall  be  repaired. 
Traffic  on  the  street  must  not  be  interfered  with,  and  the  walk 
must  be  laid  in  sections  which  will  interfere  as  little  as  possible 
with  foot  passengers.  As  soon  as  the  walk  has  been  completed 
in  front  of  any  lot,  the  contractor  shall  clean  street  in  front  of 
rompleted  sidewalk  of  all  surplus  material,  cement,  sand,  gravel, 
barrels,  etc.,  used  in  its  construction,  and  permanently  improved 
streets  shall  be  swept  each  night  in  front  of  completed  sidewalk. 

13.  For  class  "A"  sidewalks,  the  following  brands  of  cements 
will  be  allowed:  (Nine  brands  of  German  and  Danish  cements 
are  named. )  For  concrete,  one  part  of  cement  to  five  parts  of  clean 
gravel  and  sand  as  before  specified  shall  be  used.  The  top  shall 
be  composed  of  one  part  of  cement  to  one  part  of  equal  parte  of 
clean,  coarse  sand  and  granit«. 

13.  For  class  "B"  sidewalks  the  following  brands  of  cement 
will  be  allowed:  (Fourteen  Gterman,  Danish  and  Belgian  ce- 
ments, and  four  American  Portland  cements  are  named) .  For  the 
concrete  one  part  of  cement  to  five  parts  of  clean  gravel  and  sand 

•   shall  be  used.     The  top  surface  Bhall.be  composed  of  one  part  of 
cement  to  one  part  of  clean,  sharp  sand. 

14.  For  class  "C"  cement  sidewalks :  All  such.  Portland  cements 
may  be  used  which  comply  with  Section  9  of  Specifications  for  Ce- 
ment Form  H,  as  regards  test  and  provided  that  conditions  men- 
tioned in  Section  10  of  said  Specifications  be  fulfilled. 

15.  The  lawns  shall  be  sodded,  as  shown  on  plans,  with  blue- 
grass  sod,  free  from  weeds,  and  of  such  quality  as  approved  by  the 
City  Engineer.  All  joints  shall  be  broken  in  laying  and  the  sod 
shall  be  rolled  to  a  uniform  and  even  surface. 

16.  All  old  walks  shall  be  removed  by  the  contractor  unless 
claimed  by  the  property  owner,  according  to  Section  38  of  the 
General  Specifications. 

The  following  notes  on  typical  specifications  for  concrete  side- 
walks, by  Sonford  E.  Thompson,  Asso.  M.  Am.  Soc,  C.  E.,  ip 
Cement,  are  of  interest  and  value  in  this  connection: 
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The  apecificatioDB  for  the  conBtmctioD  of  concrete  sidewalks  in 
variouB  localities  throughout  the  United  States  show  considerable 
uniformity,  and  yet  vary  sufficiently  so  that  an  outline  of  methods 
employed  in  different  places  may  be  of  interest. 

It  is  not  intended  to  draw  from  these  fragmentary  notes  a  set  of 
ideal  specifications,  for  the  difference  in  construction  followed  in 
different  cities  may  be  due  partly  to  the  character  of  the  soil  upon 
which  the  walk  is  to  be  laid,  partly  to  the  climate — that  is,  to 
the  extent  to  which  the  sidewalk  may  be  affected  by  frost,  and  in 
part  to  the  kinds  of  material  which  can  be  most  readily  obtained. 
The  amount  of  wear  which  the  pavement  is  to  receive  may  also 
influence  the  thickness  or  the  construction.  It  is  believed  that  the 
data  given,  however,  will  fumlBh  hints  of  value  to  those  interested 
in  this  line  of  work. 

In  the  cities  selected  to  illustrate  the  different  methods  of  pav- 
ing throughout  the  country  scarcely  two  of  them  designate  con- 
crete sidewalks  in  their  specifications  by  the  same  terms.  They 
are  varionsly  called  "Artificial  Stone  Sidewalks,"  "Portland  Cement 
Flag  Stonewalks,"  "Qranollthic  Cement  Conereto,"  "Cement  Side- 
walks," "Portland  Cement  Concrete  Sidewalks,"  "Artificial  Stone 
Flagging,"  or  simply  "Artificial  Walks." 

The  styles  of  construction  in  the  several  cities  vary  less  than  the 
names  by  which  the  sidewalks  are  designated.  The  following  table 
gives  a  very  meagre  outline  of  the  dimensions  and  the  character 
of  the  materials  employed  in  several  cities  selected  in  different 
parts  of  the  United  States. 
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This  table  merely  iluatrates  some  of  the  differences  in  construc- 
tion. To  show  more  clearly  some  of  the  special  methods  followed, 
the  various  divisions  of  the  work  will  be  considered  more  in  detail, 
using  for  sake  of  uniformity  the  same  cities  classified  in  the  table. 

Foundation. — In  all  of  the  cities  the  specifications  require  that 
excavation,  or  fill,  shall  be  made  to  a  definite  sub-grade,  and  that 
all  insecnie  or  spongy  material  below  this  sub-grade  shall  be  dug 
out  and  refilled  with  gravel,  or  its  equivalent,  and  thoroughly 
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puddled,  rammed  or  rolled.  Foundation  to  be  placed  upon  this 
gub-grade  varies  eonaiderably  in  different  localities,  both  in  the 
character  of  the  material  and  the  thickness  of  the  layer.  The 
character  of  the  enb-soil  and  the  climate  influence  the  thickness 
necesBary  for  good  work.  Many  places  require  that  the  material 
used  shall  pass  through  a  IJ-inch  or  2-inch  ring.  All  citieB  require 
that  it  shall  be  thoroughly  rammed,  and  sometimes  puddling  is 
specified. 

Concrete  Materials. — Portland  cement  is  always  required,  and 
in  general  the  selection  of  the  brand  is  limited  to  the  best  German 
or  American  cements.  Some  cities  specify  only  German  Portland; 
others  give  a  list  of  German  and  American  Portlands  from  which 
selection  may  be  made;  while  others  give  representative  brands 
and  allow  some  discretion  to  the  Superintendent. 

The  specifications  for  the  cement  in  most  of  the  cities  require 
that  when  sifted  through  a  sieve  of  10,000  meshes  per  square  inch, 
there  shall  not  be  left  over  10  per  cent,  residue.  St.  Louis  allows 
15  per  cent,  residue,  and  Chicago  allows  only  8  per  cent.  In  addi- 
tion to  this  test,  Boston  and  Cambridge,  Mass.,  require  that  when 
sifted  tiirough  a  sieve  of  32,500  meshes  per  square  inch,  there  shall 
not  be  left  over  46  per  cent,  residue.  Chicago  requires  that,  when 
mixed  with  20  per  cent,  of  water  by  measure,  the  initial  set  shall 
not  take  place  in  less  than  45  minutes.  Chicago  also  requires  that 
the  cement  shall  meet  the  requirements  of  the  "boiling"  test. 

For  tensile  strength  part  of  the  cities  require  600  pounds  per 
square  inch  for  neat  briquettes  which  have  remained  twenty-four 
hours  in  air  and  six  days  in  water,  while  others  require  400 
pounds,  with  the  same  test.  Some  of  the  cities  require  an  addi- 
tional test  of  cement  mixed  with  sand  or  screenii^s.  In  Chicago 
one  part  of  cement  and  four  parts  fine  granite  screenings,  exposed 
one  day  in  air  and  six  days  in  water,  must  show  a  tensile  strength 
of  SOO  pounds  per  square  inch  and  a  gradual  increase  of  strength 
of  15  per  cent,  at  the  end  of  twenty-eight  days.  In  the  District 
of  Columbia  the  specifications  for  the  cement  must  conform  to 
the  current  specifications  for  the  Engineering  Department  of  the 
District  of  Columbia. 

The  sand  for  use  in  the  base  is  generally  a  clean,  sharp  sand. 
In  Chicago  clean  torpedo  sand  is  specified,  ranging  from  J  inch 
in  size  down  to  the  finest-  Voids  tiiere  are  not  to  exceed  30  per 
cent.,  and  the  weight  must  be  not  less  than  109  pounds  per  cubic 
foot.  Washington  requires  that  sand  shall  range  from  fine  to 
coarse,  and  eball  be  free  from  impurities,  but  may  show  when 
shaken  with  water  and  after  subsidence  not  more  than  3  per  cent, 
by  volume  of  silt  or  loam. 

The  kind  of  material  used  for  the  coarse  stuff  of  the  concrete 
base  varies  considerably  in  different  places.  Boston  requires  that 
it  shall  consist  of  sharp  gravel  or  broken  stone,  not  exceeding  J 
inch  in  size.    Rochester,  N".  T.,  specifies  that  fine,  clean  gravel,  not 
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over  J  inch  in  size,  shall  be  delivered  on  to  the  work  and  eifted 
through  an  incliced  screen  having  16  meshes  per  square  inch.  For 
the  base  of  the  pavement  is  taken  the  clean,  medium,  ^e  gravel 
from  the  front  of  the  screen,  and  for  the  wearing  surface  is  used 
the  sand  from  behind  the  screen.  In  Philadelphia  the  stone  must 
be  solid  trap  rock,  or  other  approved  hard  slag  or  stone,  and  must 
pass  through  a  l^-inch  ring.  Chicago  specific  cmshed  limestone, 
not  more  than  1  inch  in  any  direction,  Milwaiikee  states  that 
there  shall  be  uaed  cubical  broken  limestone,  not  over  f  inch  in 
any  direction.  Omaha  allows  broken  stone  or  slag  up  to  1^  inch 
in  greatest  diameter. 

The  material  for  the  wearing  surface  also  varies  largely  in  dif- 
ferent localities.  Boston  requires  one  part  of  fine  cru^d  trap 
or  granite  rock,  screened  through  :}-inch  mesh,  or  one  part  of  New- 
buryport  sea  sand  to  one  part  of  Portland  cement.  In  Philadel- 
phia two  parts  of  crushed  granite  to  one  part  imported  Portland 
cement  are  used,  and  the  granite  muat  be  free  from  dust  and  of 
Buch  size  that  the  largest  particles  shall  pass  through  a  -J-inch 
sieve.  In  Washington  the  same  sand  is  used  for  the  surface  coat  as 
is  used  for  making  the  concrete  of  the  base.  Chicago  .uses  one 
part  Portland  cement  to  one  part  torpedo  gravel,  Milwaukee  re- 
quires one  part  Portlimd  cement  to  one  part  finely  crushed  granite, 
which  shall  have  square  or  cubical  fracture  and  not  measure  over 
i  inch  in  any  direction.  Omaha  requires  aubstantial  stone  or  gran- 
ite which  will  pass  through  ^-inch  mesh  screen,  mixed  one  part 
cement  to  two  of  crushed  stone. 

A  few  other  cities  require  that  dry  cement  shall  be  floated  on  top 
of  the  surface  when  finishing.  In  Philadelphia  this  dryer  is  to  be 
one  part  cement  to  one  part  sharp  flint  sand.  In  Omaha,  Neb., 
three  parts  Portland  cement  to  one  part  sand. 

Concrete  Curb.— la  Boston  the  foundation  for  a  curb  is  13 
inches  thick  and  consists  of  broken  atone,  screened  gravel  or  soft 
coal  cinders  thoroughly  rammed. .  Upon  this  foundation  is  laid 
concrete  13  inches  wide  and  8  inches  deep,  ^d  before  this  is  dry 
a  layer  of  concrete  7  inches  wide  at  the  bottom  and  11  inches  deep 
is  placed,  tapering  on  the  outside  to  6  inches  wide  at  the  top.  The 
inside  face  is  Tertieal.  On  the  face  and  top  a  1-inch  wearing  sur- 
face is  laid.  The  exposed  face  is  brusttfti  with  a  brittle  brueh 
before  becoming  entirely  dry. 

Combined  Curb  artd  Gutter. — In  Milwaukee  a  combined  curb 
and  gutter  is  often  laid.  This  consists  of  a  curb  5  inches  wide  at 
the  top,  having  7  inches  of  face  above  the  gutter  and  a  gutter  15 
inches  in  width.  It  is  constructed  in  alternate  sections  of  stone 
6  feet  in  length.  The  face  comer  of  the  curb  is  rounded  to  a 
radius  of  1-J  inches.  The  gutter  flag  is  laid  to  a  pitch  correspond- 
ing to  the  crown  of  the  street.  Excavation  is  made  to  a  depth  of 
11  inches  below  the  gutter  flag,  except  where  a  sub-soil  drain  is 
required,  when  a  3-inch  drain  tile  is  placed  below  this  sub-grade. 
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The  fouudatioii  coEsists  of  cinderB  or  broken  stone  6  inches  tbidc, 
and  upon  thie  is  laid  the  concrete  core  of  the  combined  gutter  and 
curb,  which  is  i  inches  thick  on  the  bed  aud  i  inches  in  width  in 
the  moulds  set  for  the  curb.  A  1-inch  finishing  layer  is  placed 
upon  the  surface  of  the  gutter  and  the  face  of  the  curb  before  it  is 
dry,  troweled  as  usual,  and  then  finished  with  a  broom. 

Driveways. — Driveways  are  sometimes  made  of  the  same  thick- 
ness as  the  regular  sidewalk  and  sometimes  thicker.  In  Bochester, 
N.  Y.,  the  total  thickness  for  driveways  is  6  inches,  44  inches  of 
this  being  base  and  Ij  inches  the  top.  In  this  city  the  contract 
price  for  a  driveway  is  1^  times  the  contract  price  for  the  walk. 
Surfaces  of  driveways  are  usually  marked  off  in  6-iach  squares. 

Clauses. — Several  of  the  cities  have  special  clauses  which  are  of 
interest.  Some  of  these  apply  particularly  to  the  locality  of  the 
city,  while  others  might  generally  be  adopted  to  advantage. 

In  Boston  the  specifications  require  that  no  work  shall  be  done 
after  November  16th,  or  iu  freezing  weather.  In  this  city  a  metal 
plate  bearing  the  name  and  the  address  of  the  contractor  and  the 
date  of  the  year  in  which  the  sidewalk  is  laid  must  be  placed  In 
each  sidewalk.  Boston  requires  that  no  adjoining  blocks  shall  be 
laid  within  six  hours  of  each  other,  aud  the  requirement  is  also  made 
that,  where  gpalling,  splitting  off,  or  other  defects  occur  after  com- 
pletion, the.  entire  block  or  division  must  be  replaced  with  a  new 
block  or  division,  no  patching  being  allowed. 

Philadelphia  specifies  that  no  concrete  shall  be  kept  over  half 
an  hour  after  mixing  before  it  is  laid. 

Washington  specifications  state  that  only  one  barrel  of  cement 
abaU  he  used  to  a  batch.  In  Washington,  after  levying  off  the  surface; 
of  the  finishing  coat  or  wearing  surface,  it  is  beaten  witb  wooden 
battens  to  break  any  air  cells  and  make  surfacing  perfectly  solid. 
In  long  walks  transverse  expansion  pieces  of  dressed  white  pine 
1  indi  X  6  inches  are  provided  at  intervals  of  about  300  feet. 

St,  Louis  requires  that  the  bottom  course,  which  is  3^.  inches 
thick  and  is  composed  of  one  part  Portland  cement  to  three  parts 
of  crushed  granite,  shall  receive  no  less  than  one  barrel  cement  to 
each  36  square  feet  of  sidewalk. 

In  most  of  the  cities  a  uniform  thickness  of  walk  is  required, 
but  in  Chicago  the  thickness  is  5-J  inches  in  the  center,  sloping  to 
4i  inches  at  each  edge.  Chicago  requires  that  the  walks  shall  re- 
main at  the  original  grade  for  ten  years,  and  thus  makes  its  con- 
tractors responsible  for  the  foundation.  Many  cities  build  their 
walks  with  a  slope  of  about  §  inch  to  the  foot  toward  the  gutter,  A 
few  specifications  require  that  the  walk  shall  be  covered  with  moist 
sand  until  the  cement  is  set;  some  specify  that  the  length  of  time 
shall  be  three  days.  In  some  cases  it  is  specified  that  the  walks 
shall,  or  may,  when  required,  be  rolled  with  a  metal  roller  to  give 
an  indented  finish.     In  one  or  two  of  the  cities  the  authorities 
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keep  back  10  per  cent,  of  the  contract  price  to  have  &  gaarantee' 
that  repairs  will  be  satisfactorily  made.  In  the  district  of  Colum- 
bia this  amount  may  be  invested  in  govenuuent  bonds,  if  desired 
by  the  contractor. 

The  specifications  for  cement  curb  and  gutter  in  Indianapolis, 
under  which  over  fifty  miles  have  been  laid,  are  as  follows: 

CEMENT    OORBING,    INDIANAPOLIS, 

1.  The  curb  stone  must  be  of  the  best  quality  of  .granite,  blue 
oolitic  limestone,  stratified  limestone  or  Berea  sandstone,  Park- 
hurat  or  other  artificial  combined  curb  and  gutter. 

S.  The  contractor  must  make  good  any  disturbance  of  side- 
walk or  iawQ  and  any  uimecesBary  disturbance  of  trees  in  setting 
curb.  Special  constraction  to  protect  tveea  shall  he  made  when 
deemed  necessary  hy  the  Engineer, 

3.  The  curb  shall  be  under  the  same  guarantee  as  the  street 
surface. 

4.  Combined  curb  and  gutter  shall  be  set  to  stakes  set  by  the 
Engineer  at  points  necessary  to  accurately  designate  the  line  and 
grade  of  the  proposed  curb  and  gutter  and  any  variation  in  the 
height  of  the  same  between  grade  points  and  catch-basin  inlets.' 

5.  The  material  to  be  used  shall  be  Portland  cement  as  speci- 
fied in  "Class  A"  for  sidewalks  (see  Cement , Sidewalk  Specifica-. 
tions),  clean,  sharp,  coarse  sand,  crushed  granite  and  granite 
screenings  with  no  stone  with  any  dimensions  over  one  inch. 

6.  The  combined  curb  and  gutter,  whether  Parkhurst  or  other- 
wise, shall  be  constructed  upon  a  two  and  one-half  inch  concrete 
foundation  before  the  concrete  has  become  firmly  set,  so  as  to 
secure  complete  adherence  between  the  two.  The  combined  curb 
and  gutter  shall  consist  of  a  curb  six  (6)  inches  wide  at  the  top 
and  generally  seven  (7)  inches  high  above  the  gutter  where  it 
joins  the  curb,  and  a  gutter  sixteen  (16)  inches  wide  and  six 
(6)  inches  deep  so  constructed  that  tjie  curb  and  gutter  shall 
be  monolithic  It  will  he  composed  of  a  concrete  core  or  backing 
faced  with  one  inch  in  thickness  of  facing  or  finishing  mortar  as 
shown  by  drawing  on  file  in  the  office  of  me  City  Engineer.  The 
core  or  backing  will  be  constructed  of  concrete  composed  of 

Portland  cement 1     part. 

Clean  sharp  sand 2J^  parts. 

Crushed  granite,  crushed  bowlders,  or  screened  gravel  .  .5     parte. 

The  crushed  granite  or  bowlders  shall  be  clean  and  sound,  broken 
so  that  every  fragment  will  pass  through  a  screen  with  meshes  one 
inch  square,  and  all  dust  and  particles  smaller  than  a  grain  of 
com  diall  be  screened  out.  The  Portland  cement  and  sand  shall 
be  first  well  mixed  dry  and  then  sufficient  water  added,  and  the 
mixing  continued  until  mortar  of  uniform  composition  and  of 
the  proper  consistency  is  produced. 
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The  criBhed  atone  shall  then  be  added  and  thoroughly  mixed 

with  the  mortar  until  every  fragment  of  stone  is  coated  with 
mortar.  The  concrete  will  then  be  put  in  place  and  well  com- 
pacted by  ramming.  The  whole  operation  must  be  completed 
before  the  mortar  begins  to  set. 

The  facing  or  finie^ing  mortar  shall  be  composed  of 

Portland  cement 2  parts. 

Clean  sharp  sand 1  part. 

Crushed  granite .* 3  parts. 

The  crushed  granite  screenings  shall  be  made  from  hard,  sound 
stone,  and  the  fragments  shall  be  of  such  size  that  all  will  pass 
through  a  screen  having  one-fourth-lnch  meshes,  and  all  fine  dust 
shall  be  screened  out.  The  facing  mortar  shall  be  mixed  in  the 
same  manner  as  the  concrete  described  above. 

If  ordinary  artificial  combined  curb  and  gutter  is  used  it  shall 
be  constructed  as  specified,  and  there  shall  be  no  projectionB  on 
back  and  bottom,  nor  shall  there  be  any  other  infringement  on  the 
Parkhurst  patent.  If  Parkhuret  curb  is  used  a  projection  ,of  one 
inch  on  back  and  bottom  according  to  Parkhurst  patent  shall  be 
constructed  as  approved  by  the  City  Engineer. 

7.  Concrete,  immediately  after  being  mixed  as  above  specified, 
tihall  be, placed  in  the  necessary  forms  or  moulds  as  rapidly  as  it 
can  be  thoroughly  compacted  by  ramming  with  a  twenty-pound 
rammer  until  the  moulds  are  full  and  the  curb  is  ready  for  sur- 
facing. 

8.  The  entire  exposed  surface  of  the  curb  and  gutter  shall 
be  faced  by  fioating  and  troweling  a  coat  of  neat  cement  so  as  to 
give  it  a  uniform  color  throughout. 

9.  The  work  shall  be  carried  on  uniformly  and  the  whole  curb 
and  gutter  completed  while  in  a  soft  and  plastic  state,  so  that  it 
will  become  a  homogeneous  solid  when  set. 

10.  Sections  in  the  curb  shall  not  be  less  than  seven  feet  long. 

PABKHTJRST  COMBINED  OFEB  AND  QDTTBB. 

First  The  gutter  and  curb  must  be  so  combined  as  to  form  one 
continuous  and  solid  stone,  and  the  combined  curb  and  gutter  stone 
must  be  of  the  same  general  dimensions  shown  in  diagram  on  file. 

Second.  No  additional  allowance  will  be  made  for  round  cor- 
ners, nor  for  cutting  holes  for  catch-basins,  and  the  price  paid  for 
curbing  shall  be  per  lineal  foot  in  place  complete. 

Third,  The  materialt  to  be  used  shall  be  Portland  cement,  and 
clean,  sharp,  coarse  sand,  medium-sized  grave),  or  stone  crushed  to 
the  proper  size,  all  subject  te  the  approval  of  the  City  Engineer. 

Fourth.  One  part  Portland  cement,  2^  parts  sand,  and  5  parts 
gravel  or  crushed  atene,  shall  be  used  in  the  backs  and  bottom 
part  of  the  curb.  The  exposed  surface  of  both  curb  and  gutter  shall 
be  faced  with  two  (3)  parts  Portland  cement,  and  three  (3)  parte 
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fine  eniahed  granite,  or  trap-rock,  and  sand  sufficient  to  make  a 
smooth  and  even  finish,  but  not  to  exceed  one  (!)  part. 

Fifth,  Portland  cement  must  be  used  which  shall  stand  a  ten- 
sile strength  of  300  pounds  per  square  inch  after  seven  days,  six 
days  in  water  and  one  day  in  air,  and  which  shall  have  a  crushing 
strength  of  2,000  pounds  per  sqnare  inch  after  having  been  im- 
mersed in  water  seven  days,  and  then  exposed  to  the  air  thirteen 
days,  and  the  contractor  shall  furnish  for  testing  a  sample  of  each 
and  every  barrel  of  cement  to  be  used  In  the  conetruction  of  arti- 
ficial stone  curb  and  gutter  whenever  the  Engineer  may  request  it. 

Sixth.  The  material — of  the  quantity  and  in  the  proportions 
herein  specified — shall  be  mixted  while  dry,  and  until  the  mixture 
has  an  even  color.  Water  shall  then  be  added  slowly  while  the 
materials  are  being  constantly  and  thoroughly  mixed,  and  stirred  . 
until  an  evenly  tempered  and  complete  mortar  suitable  for  mould- 
ing is  obtained.  The  mortar  thus  obtained  shall  be  immediately 
placed  in  the  moulds  as  rapidly  (but  not  more  rapidly)  as  it  can 
be  thoroughly  rammed,  until  the  mould  is  full  and  the  top  is  fin- 
islied  in  the  manner  herein  specified. 

Seventh,  The  entire  exposed  face  of  the  curb  and  gutter  shall 
be  faced  by  floating  and  troweling,  so  as  to  give  it  a  uniform  color 
throughout. 

Eighth.  The  curbing  is  to  be  set  to  the  true  line  and  grade  of 
the  street,  on  a  bed  of  six  inches  of  fine  gravel,  sand  or  broken  stone, 
or  cinders  thoroughly  tamped.  At  the  street  and  alley  comers, 
the  curb  to  be  made  on  a  curve  of  such  radius  as  the  Engineer  may 
direct,  with  true  and  even  joints,  and  to  be  of  the  same  description, 
and  set  in  the  same  manner  as  the  curb  before  described. 

BTEEBT  CEOSSINOS  AND  DEIVE  PAVEMENTS. 

Excavate  street  6  in.  below  grade  line  if  sub-stratum  is  gravel.Band 
or  porous  soil ;  if  clay  or  an  impervious  soil,  excavate  4  inches  more 
and  fill  that  with  cinders,  gravel  or  broken  stone.  Thoroughly  roll 
to  proper  section,  lay  sub-drains  of  3-inch  tile  inside  each  curb  line. 
Pavement  is  laid  in  two  courses :  1st  layer,  i  inches  thick,  consists 
of  1  part  Portland  cement  and  4  parts  clean  gravel  or  broken  stone 
and  sand.  Proportion  of  gravel  to  sand,  3  to  1.  Materials  are  thor- 
oughly mixed  by  machine ;  just  enough  water  being  added  so  that 
when  well  rammed,  water  will  show  at  surfaced 

Second  layer,  or  top,  2  inches  thick,  which  takes  the  wear,  con- 
sists of  equal  parts  Portland  cement  and  clean,  sharp  sand  or 
crushed  granite  including  all  grains  to  the  size  of  a  pea.  Only  the 
best  of  cement  should  be  used  for  this  purpose.  The  top  layer  is 
thoroughly  rammed.  Both  bottom  Mid  top  layers  are  divided  dur- 
ing construction  into  rectangular  blocks  about  5  feet  square,  with 
edges  neatly  finished.  The  joints  of  blocks  coming  directly  over 
pipes  are  made  like  the  keystone  of  an  arch,  so  they  can  be  lifted 
up  without  diBtnrbing  neighboring  blocks,  when  repairs  to  pipes  are 
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necessary.  To  secure  a  positive  foot-hold  for  horses,  the  surface  can 
liave  V-shaped  grooves  1  inch  wide  and  3-16  in.  deep,  4  inches  apart 
and  running  at  right  angles  with  the  street.  Surface  should  be 
finished  with  an  ordinary  plasterer's  wooden  float.  Curbs  are  part 
of  outer  blocka  and  consist  of  1  part  cement  to  3  parts  fine  gravel. 
Materials  for  one  square  yard  equal  144  lbs.  cement  and  3  cu,  ft. 
of  gravel. 

PEBPAEiTION  OP  CONCEETE  FLO0E8. 

For  the  construction  of  durable  cement  floors  or  sidewalks  the 
foundation  must  be  suitably  prepared.  For  outdoor  work  on  yield- 
ing ground  a  porous  layer,  at  least  10  inches  thick,  of  coarse  gravel 
or  slag  should  be  laid,  well  rammed  down  and  leveled.  For  in- 
door work  on  dry  ground  it  is  sufficient  to  level  the  surface  and 
stamp  it  down  firmly.  Floors  and  sidewalks  are  generally  built 
in  two  layers ;  a  lower  bed  of  concrete  2^  to  4  inches  thick,  and  a 
surface  coat  of  richer  mortar  of  a  thickness  of  f  to  1^  inches. 

The  concrete  layer  may  be  made  richer  or  poorer,  according  to 
the  service  which  the  work  must  undergo.  For  heavy  duty  a  mix- 
ture of  cement  1,  sand  3  and  gravel  6  is  recommended.  In  less 
important  work  cement  1,  sand  5  and  gravel  10  will  answer,  A 
suitable  mixture  for  ordinary  requirements  is,  cement  1,  sand 
4  and  gravel  8  or  broken  stone  6. 

The  surface  layer  consists  of  cement  1,  sand  1,  and  must  be 
spread  uver  the  concrete  before  the  latter  has  set.  Before  spread- 
ing the  top  layer  the  concrete  should  be  freed  from  loose  aia- 
terial  and  its  surface  roughed  up.  The  mortar  is  spread  with  a 
straight-edge  and  when  sufficiently  hardened  is  finished  with  a 
wooden  tool.  A  grooved  roller  is  used  to  produce  a  ribbed  sur- 
face, especially  in  sidewalk  work. 

When  the  work  is  finished  and  the  cement  is  well  set,  the  sur- 
face is  carefully  covered  with  a  layer  of  sand  4  inches  in  thick- 
ness. This  is  moistened  and  kept  in  place  for  several  weeks  if 
possible.  Only  in  this  way  can  the  formation  of  hair-cracks  be 
prevented  and  a  well  hardened  surface  obtained. 

Cement  expands  and  contracts  with  changes  of  temperature, 
in  the  same  way  aa  iron,  wood,  sandstone  and  other  materials. 
From  this  cause,  if  the  necessary  care  has  not  been  taken  in  the 
work,  cracks  will  result,  especially  in  wide  surfaces.  These  may 
be  avoided  by  dividing  the  fiooring  into  smaller  blocks,  which 
should  not  exceed  4  to  5  square  yards  in  area,  and  should  be  sepa- 
rated by  strips  of  tar  paper  or  by  sand  joints  4  inch  in  width.  The 
ioints  in  the  concrete  must  correspond  with  those  cut  in  the  sur- 
face layer.  The  division  of  the  work  into  blocks  is  also  to  be 
recommended  in  concrete  walls  and  curbs. 

If  necessary,  lay  weeping  drain  round  the  inside  of  all  outside 
walls,  fill  in  over  drain  with  brick  or  stone  chips;  then  level  off 
the  bottom  of  cellar  to  an  even  surface,  and  fill  in  4  inches  or  6 
inches. of  broken  stone,  bricks,  or  cinders,  making  the  sxcavation 
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enough  deeper  to  allow  this  foundation  below  the  concrete  work 
cleBcribed. 

PL00E8  FOB  WET  CELLARS. 

When  water  flows  into  a  cellar  and  can  not  be  drained  by  terra 
cotta  pipe,  it  is  neeeeaary  to  make  a  very  strong  floor  to  resist  tlie 
outride  water  pressure. 

1st.  Prepare  the  bottom  of  the  cellar  in  the  sh^e  of  a  shallow 
dish  with  the  lowest  part  in  the  center. 

3d.  Dig  a  shallow  well  in  the  center  and  lead  all  the  water  to 
this  well  by  cutting  shallow  ditches  from  the  four  comers  of  the 
cellar  and  laying  2-inch  drain  tile  to  the  well  or  fill  the  ditches 
with  loose  broken  stone.    Keep  the  cellar  pumped  dry. 

3d.  Pave  the  cellar  with  hard-buraed  bricks,  set, on  edge,  laid 
in  cement  mortar,  working  from  the  four  sides  towards  the  cen- 
ter, keeping  the  well  open  in  order  to  pump  out  the  water. 

4th.     On  this  foundation  lay  the  cement  concrete  floor, 

5th.  When  the  floor  is  hard  plug  up  the  hole  in  the  center  with 
.bricks  and  quick-setting  cement. 

POETLAND    CEMENT    STEPS,    STAI^,      WINDOWSILLS    AND      CDBBINO. 

Same  as  floors,  except  that  they  should  be  put  in  frames  and 
allowed  to  become  hard  before  frames  are  removed. 

Specifications  for  cement  mortar  for  sidewalks,  foundations, 
masonry,  etc.,  in  Philadelphia,  Pa.,  are  as  follows: 

CEMENT    MOBTAE,    FHII,ADELPHIA. 

1.  Sand  and  Water. — Sand  shall  be  sharp,  silicious;  dry- 
screened,  tide-washed  bar  sand — or  approved  flint  bank  sand,  free 
from  loam  or  other  extraneous  matter.  The  water  must  be  fresh 
and  free  from  dirt.  When  so  directed  by  the  Chief  Engineer  salt 
water  may  be  required  to  prevent  mortar  from  freezing  when  abso- 
lutely necessary  to  lay  masonry  in  cold  weather. 

2.  Composition. — Portland  cement  mortar_  shall  be  composed 
of  one  part  of  cement  and  three  parts  of  sand.  Natural  cement 
mortar  shall  be  composed  of  one  part  of  cement  and  two  parts  of 
sand. 

Mortar  for  pointing,  grouting,  bedding  coping  stones  and 
bridge  seats,  shall  be  composed  of  one  part  Portland  cement  and 
two  parts  sand.  A  greater  proportion  of  cement  shall  be  used  when 
required. 

3.  Mixing. — The  ingredients,  properly  proportioned  by  meas- 
urement, must  be  thoroughly  mixed  dry  in  a  tight  box  of  suitable 
dimensions,  and  the  proper  amount  of  clean  water  added  after- 
wards. No  greater  quantity  is  to  be  prepared  than  is  required  for 
immediate  use,  and  any  that  has  "set"  shall  not  be  retempered  or 
used  in  any  way. 

4.  Tensile  Strength. — Mortar  taken  from  the  mixing  box,  and 
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moulded  into  briquettes  one  square  ind> '  in  cross-section,  shall 
develop  the  following  ultimate  tensile  strengths: 

Age.  Strensth. 

7  days  (1  da;  in  air)    6  days  in  water),  1  part  of  natural  cement  to 

2  parts  of  fund SOIbe. 

28  days  (1  daj  in  air,  27  days  in  water),  1  part  of  natural  oetneat  to 

2  parte  of  sand 125  lbs. 

7  davB  {1  da7  in  air,   6  da;s  in  wat«r),  1  part  of  Portland  cement  to 

3  parts  of  Band.-. 125  lbs. 

28  days  (1  da  J  in  air,  27  days  in  water),  1  part  of  Portland  cement  to 

3  parte  of  sand 175  lbs. 

.  Specifications  for  cement  mortar  and  concrete  in  Buffalo  are  as 
follows ; 

.      .  UOBTAR  AND  CONCHETE,  BUFFALO. 

Sand  and  Mortar. — (62.) — AH  sand  used  in  the  mortar  must 
be  cleui,  sharp,  coarse,  lake  sand,  free  from  loam  or  vegetable  mat- 
■  ter.  The  proportion  of  sand  and  cement  for  natural  cement  mor- 
tar will  be  two  (2)  of  sand  to  one  (1)  of  cement  by  measure.  Suf- 
ficient water  will  be  used  to  make  a  plastic  mass.  Pointing  mortar 
will  be  mixed,  one  (1)  of  sand  to  one  (1)  of  Portland  cement.  All 
cement  mortars  shall  be  used  immediately  after  mixing,  and  any 
tliat  has  been  mixed  more  than  half  an  hour,  or  has  commenced 
to  set,  shall  be  rejected  and  thrown  away. 

Con^ete. — (63.) — Concrete  will  consist  of  above  described  qual- 
ity of  cement,  clean,  sharp,  coarse,  lake  sand,  and  clean  stone 
broken  so  that  no  dimension  is  larger  than  two  (3)  inches. 

The  cement  and  sand  shall  be  mixed  as  required  for  mortar,  and 
then  thoroughly  mixed  by  use  of  shovels  with  broken  stoae,  in  the 
proportion  of  one  (1)  cement,  two  (2)  of  sand,  five  (5)  of  broken 
stone  imttiediately  before  using.  When  put  in  place  it  will  at  once 
be  leveled  off,  and  tamped  as  directed  by  the  Engineer,  but  must 
not  be  touched  afterwarde. 

When  it  is  impossible  to  finish  the  concrete  in  one  day,  the  sur- 
face and  ends  thereof  to  be  left,  and  also  the  method  of  continu- 
ing such  concrete  to  form  good  bond  or  union  to  be  as  the  En- 
gineer may  direct.  No  masonry  to  be  built  on  the  concrete  until 
the  Engineer  permits. 

Following  are  the  specifications  for  mortar  for  all  uses,  pre- 
scribed by  the  City  of  Indianapolis,  and  the  specifications  for  its 
088  in  laying  sewer  pipe,  brick  maaonry,  plastering  and  concrete 
for  sewers  and  street  foundations. 

CBUENT  MORTAR  AND  ITS  CSE  IN  SEWERS^  HA80NBY  AND  CONCRETE, 

INDIANAPOLIS. 

Mortar. — 1.  A  rectangular  box  shall  be  provided  for  mixing 
mortar,  which,  if  required,  shall  be  marked  with  cleats  or  other- 
wise to  give  quantities  of  cement  and  sand. 
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2.  Mortar  for  brick  and  stone  maaonry  and  concrete  ehall  con- 
sist of  one  part  by  measure  of  hydraulic  cement,  as  specified,  and 
two  parts  of  clean,  abarp  sand,  free  from  pebbles  and  vegetable 
matter.  When  properly  measured  into  the  box  the  sand  and  ce- 
ment shall  be  tnorougnly  mixed  dry  until  the  mixture  shows  a 
uniform  color.  When  wanted  for  use  it  must  be  wet  with  the 
smallest  quantity  of  water  possible,  and  be  thoroughly  mixed  and 
tempered.  The  Engineer  may  prescribe  the  number  of  times  the 
mixture  shall  be  turned  over,  dry  and  wet,  if  he  considers  it  neces- 
sary. The  mortar  must  be  used  immediately,  and  none  remaining 
on  hand  so  long  as  to  have  set  shall  be  .e-mixed  and  used. 

3.  For  pointing  and  for  wet  ditches  the  proportions  shall  be 
one  of  cement  to  one  of  eand. 

4.  Neat  cement  may  be  required  for  pipe-laying  in  wet  ditches. 

5.  Mortar  for  Portland  cement  concrete  shall  be  mixed  as  above 
prescribed,  using  the  proportions  by  measure  of  one  of  Portland 
cement,  such  as  specified  for  this  work,  and  three  (3)  parts  of  clean, 
sharp  eand  free  from  pebbles  and  vegetable  matter. 

6.  Mortar  for  plastering  catch-basins  and  pointing  outside  stone 
or  brick  masonry  diall  be  mixed  as  above  prescribed,  using  one  part 
of  Portland  cement  such  as  specified  for  this  work,  and  one  part 
clean,  sharp  sand,  not  of  ezceealve  coarseness,  and  free  from  peb- 
bles and  vegetable  matter. 

7.  In  any  of  the  above  mixtures  the  Engineer  may  increase  the 
proportions  of  cement  for  special  reasons  in  particular  places.  The 
proportions  shall  all  be  by  measure  in  the  mortar  box  prescribed. 
If  other  methods  of  measurement  are  permitted,  the  measurements 
shall  be  based  on  the  measurement  of  the  cement  in  the  original 
package,  and  not  after  being  removed  therefrom. 

Brick  Sewer. — The  bricks  shall  be  clean  and  thoroughly  saturated 
with  clean  water  immediately  before  laying.  Every  brick  shall  be 
neatly  and  truly  laid  to  line,  in  full  joint  of  mortar  at  one  opera- 
tion, and  in  no  case  shall  mortar  be  slushed  or  grouted  in  after  the 
brick  is  laid,  except  when  so  directed  by  the  Engineer.  AH  brick 
must  break  joints  with  those  in  adjoining  courses. 

All  joints  below  the  springing  line  of  the  arch  shall  be  neatly 
struck,  and  the  joints  of  the  arch  shall  be  cleaned  off  to  the  face  of 
the  brick  work  after  the  centers  have  been  removed.  The  joints  be- 
tween the  courses  of  the  inner  ring  shall  not  be  more  Uian  one- 
quarter  inch  and  the  outer  rings  not  more  than  one-half  inch  in 
thickness,  and  between  the  rings  or  shells  there  shall  be  one-half 
inch  of  mortar. 

The  centers  of  the  intercepting  sewer  being  struck,  and  all  rub- 
bish removed  from  the  inside  of  the  sewer,  and  the  whole  of  the  in- 
terior of  the  sewer  being  washed  perfectly  clean,  it  shall  receive, 
while  wet,  a  thin  and  perfectly  smooth  plastering  of  Portland  ce- 
ment mortar,  |  inch  thick,  laid  on  with  plasterer's  finishing  trowel 
over  the  whole  surface  of  the  inside.    This  plastering  must  not  be 
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soiled  or  disturbed  or  trodden  upon  for  at  least  forty-eight  (48) 
hours  after  its  application.  Only  intercepting  sewers  shall  be 
plastered. 

The  outeide  surface  of  ail  catch-basins  must  be  coTered  with  ce- 
ment mortar  ^  inch  thick.  The  inside  surface  shall  be  plastered 
to  a  thickness  of  f  inch  with  mortar  composed  of  one  part  of  sand 
and  one  part  of  Portland  cement. 

The  outside  surface  of  all  manholes  shall  he  coTered  by  a  coat  of 
cement  mortar  ^  inch  thick. 

Flush-tanks  At&ll  be  built,  plastered  and  tested  as  provided  for 
catch-basins  and  of  form  and  dimensions  sbown  on.  plans. 

Pipe  Sewers. — Each  pipe  shall  be  laid  in  a  firm  bed  and  in  per- 
fect conformity  with  the  lines  and  levels  given.  The  bottom  of 
the  trench  under  each  socket  must  be  excavated  so  as  to  give  the 
pipe  a  solid  bearing  for  its  whole  length.  The  pipes  must  (if  re- 
quired) be  fitted  together  and  matched  before  lowering  into  the 
trench,  so  as  to  secure  the  truest  possible  line  on  the  bottom  of  the 
inside  of  pipes.  They  must  be  marked  when  in  this  position  and  laid 
in  tile  trench  as  marked.  No  chipping  of  socket  or  spigot  other 
than  cutting  off  projections  will  be  permitted,  and  any  pipe  in- 
jured in  this  process  shall  be  rejected.  Unless  otherwise  specifically 
ordered,  the  pipe  shall  be  laid  from  the  lower  end  of  the  line  up- 
ward. The  Engineer  may  require  the  pipe  to  be  laid  with  level,  line 
or  straight-edge  or  in  other  manner  that  will  produce  the  result 
above  required,  and  may  require  that  a  light  be  set  in  the  last  man- 
hole or  lamp-hole  and  each  pipe  laid  so  that  this  light  shall  always 
be  visible  through  the  section  of  pipe  under  construction. 

When  laid  in  the, trench  as  above  specified,  the  joint  shall  be 
completely  filled  with  mortar  of  one  of  sand  and  one  of  cement  (see 
mortar  specifications)  in  a  manner  fully  satisfactory  to  the  En- 
gineer. If  he  is  not  satisfied  with  the  methods  used  by  the  eon- 
tractor,  he  may  prescribe  the  method  and  the  materials  to  be  used 
in  filling  the  joints.  Extra  precautions  shall  be  taken  in  wet 
ditches.  Any  excess  of  mortar  on  the  inside  of  the  pipe  shall  he 
cleaned  out  immediately  after  laying  the  joint. 

Concreie. — Broken  stone  shall  be  sound,  hard  limestone,  broken 
as  nearly  regular  as  practicable,  which  shall  not  measure  more  than 
3-J  inches  in  any  direction,  and  which  shall  be  screened  through  a 
revolving  screen.  It  shall  be  free  from  dust,  loam  or  dirt.  When 
delivered  on  the  line  of  the  work,  it  shall  be  deposited  on  platforms 
made  for  the  purpose,  and  the  sub-grade  of  pavement  must  be 
protected  from  injury  by  teams  in  h-auling.  All  stone  must  be 
crushed  or  broken  before  being  hauled  upon  the  street,  and  under 
no  eireumstances  will  any  stone  be  allowed  to  be  hauled  and  depos- 
ited on  the  street  and  then  broken. 

Concrete  for  sewer  work  shall  be  composed  of  about  1^  measures 
of  mortar,  as  specified,  and  four  of  broken  stone,  as  above  specified, 
or  clean,  screened  grave!  satisfactory  to  the  Engineer,    The  mortar 
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and  stone  shall  be  bo  mixed  in  a  box,  or  on  a  platform,  according 

■  :to  the  directions  of  the  Engineer,  that  every  stone  shall  be  com- 
pletely covered  with  mortar.    It  shall  be  laid  immediately  and  care- 

-  fttUypIaeed  jn  layers  about  six  inches  in  thickness,  and  shall  be  set- 
tled in  place  by  geotle  ramming,  only  sufScient  to  flush  the  mortar 
ta  the  surface.  Before  any  layer  is  covered  by  another,  its  surface 
shall  be  scored  so  as  to  make  a  bond  between  the  layers. 

Concrete  for  foundations  of  pavements  shall  be  made  of  either 
broken  stone  or  screened  gravel,  as  specified  in  resolution.  The  stone 

■  or  gravel  shall  be  thoroughly  drenched,  but  contain  no  loose  water 
in  the  heap.  ,It  shall  then  be  mixed  with  mortar  in  such  propor- 

.  tii^s.  a$  .;ffill  completely  fill  the  voids  in  the  stone.  When  proper 
proportions  are  determined  for  the  stone  in  use,  they  wiU  be  ad- 
hered to.  The  general  proportions  will  be  about  1  part  cement  to 
2  parts:  of  clean,  sharp  sand  to  i^  broken  stone  or  gravel.  The  mor- 
tar and  atone  shall  be  so  thoroughly  mixed,  as  directed  by  the  En- 
gineer, that  every  stone  shall  be  completely  coated  with  mortar.  It 
shall  then  be  deposited  in  place  and  rammed  until,  the  mortar 
flushes  to  the  surface.  The  proportions  of  materials  used  in  con- 
crete may  be  varied  by  the  Engineer  as  found  necessary  to  produce 
the  best  result,    Portland  cement  mortar  will  be  used  if  distinctly 

.  flpeeifled,  otherwise  hydraulic  cement  mortar  will  be  used, 

No- walking  or  driving  over  the  uncovered  concrete  foundation 
will  be  permitted,  and  it  shall  be  allowed  to  set  for  eight  days,  or 
sach  time  as  the  Engineer  may  direct,  before  any  further  work  shall 
progress:on  the  same.  Concrete  shall  be  planked  at  street  and  alley 
crossings  to  permit  travel  to  cross  it  without  injury. 

■  Cohcreta  shall  be  sprinkled  at  night,  when  considered  necessary 
by  the  Engineer,  and  he  may  require  it  to  be  protected  from  the 
stm  in,, hot  weather,  and  from  frost  in  cold  weather,  by  covering 
with  suitable  material. 

The  thickness  of  concrete  foundation  shall  be  6  inches,  unless 
otherwise  specifically  stated. 

■  The  surface  of  the  concrete  shall  be  parallel  to  the  finished  sur- 
face of  the  street,  and  templets  shall  be  used  as  directed  by  the  En- 
gineer,. 

The  Engineer  shall  be  notified  before  concrete  laying  is  begun, 
■aiidno'work  shall  be  done  until  he  has  examined  and  accepted  the 
sub-grade.:   ■ 

If  latiany  time,  for  violation  of  these  specifications,  any  concrete 
shall,  in  the  opinion  of  the  Engineer,  prove  entirely,  or  in  any  por- 
tSoU,  inferior,  it  shall  be  removed  by  the  contractor  and  replaced 
iit'a  suitable  manner. 

A  trial  will  be  made  of  the  following  specifications  for  street 
,founda];ions,  that  the  relative  cost  may  be  determined. 

If-natuxal  cement  is  used  the  proportions  for  concrete  shall  be  one 
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part  of  natural  hydraulic  cement,  two  parts  of  sand  and  4^  parts 
of  broken  stone. 

If  Portland  cement  is  used  the  proportions  for  concrete  shall  be 
one  part  of  Portland  cement,  three  parts  of  sand  and  six  parts 
of  gravel.  ' 

7ILLEB8   POB  BKICE  PAVBUSNTS. 

Portland  cement  is  now  very  generally  used  as  a  fiUer  for  the 
joints  in  brick  and  other  block  pavements.  Perhaps  the  Murphy 
grout  was  the  first  application  to  this  purpose,  this  grout  being  a 
proprietary  mixture  of  Portland  cement  and  finely  ground  slag  high 
in  silicate  of  alumina,  .with  water  and  sand  in  proper  proportions 
pubstantially  the  same  as  used  with  Portland  cement, 

The  Indianapolis  specifications  for  cement  filler  are  as  follows: 

9.  The  joints  shall  then  be  filled  as  nearly  as  possible  from  bot- 
tom to  top  with  a  paving  cement  or  grout  as  specified  in  the  bid  and 
contract,  and  according  to  a  formnla  for  composition  and  consis- 
tency of  same  approved  by  the  Board  of  Public  Works  and  the  En- 
gineer. Sand  may  be  used  as  a  filler  in  alleys  when  specifically 
stated  in  specifications,  to  be  applied  as  directed  by  the  Engineer. 

10,  When  grout  is  used  it  must  be  equal  or  superior  to  a,  grout 
composed  of  one  part  of  Portland  cement  by  measure  and  1^  pi^s 
of  fine  sand,  which  will  pass  through  a  3-16-inch  mesh.  It  shall  be 
of  such  consistency  as  to  run  readily  into  the  joints  and  shall  be 
Bwept  in  rapidly.  The  pavement  shall  be  gone  over  a  sofBcient 
number  of  times  to  fill  every  joint.  When  the  foundation  is  of 
broken  stone,  the  Engineer  may  require  the  gront  to  be  put  on  in 
two  coats,  the  first  coat  to  be  of  such,  proportions  as  he  may  direct. 

Opinions  vary  regarding  the  method  of  applying  the  grout,  some 
first  applying  a  coat  richer  in  cement  than  above  specified  and  fol- 
lowing with  one  similar  to  that  specified.  Experiment  has  shown 
that,  with  a  broken  stone  foundation,  likely  to  absorb  a  coat  put  on 
too  thin,  the  first  application  may  be  with  advantage  of  a  mixture 
of  one  cement  to  three  sand,  well  mixed  with  sufficient  water  to 
make  it  run  freely,  and  applied  in  small  quantities  with  sufficient 
rapidity  to  get  it  into  the  joints  without  too.. much  separation  of 
the  eand  and  cement.  This  serves  to  fill  the  lower  part  of  the  joints 
and  the  top  of  the  sand  cushion.  When  it  has  stood  a  short  time,  it 
can  be  followed  up  with  the  specified  mixture'  applied  often  enbugh 
to  fill  the  joints  completely.  Some  cement  is  saved  in  this  way,  as 
the  joints  are  filled  without  at  the  same  .time  filling  a  good  share 
of  the  foundation. 
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CONCRETE  MIXING. 

The  following  Bpecifications  by  A.  P.  BoUer  show  good  practice  in 
mixing  cement  concrete: 

In  general  all  cements  must  be  subject  to  the  usual  standard  of 
inapecting  and  testing  ae  recommended  by  the  Am.  Soc,  C.  E.  The 
contractor  must  keep  on  hand  under  proper  shelter  and  convenient 
of  access  sufficient  stock  of  cement  ahead  of  his  wants  to  afford  a 
reasonable  time  for  its  proper  esamination  and  testing.  (Addi- 
tional tests  are  provided  for  when  necessary.) 

The  sand  used  must  be  clean,  aharp,  not  too  fine,  free  from  peb- 
bles and  must  not  soil  white  paper. 

The  water  used  must  be  clean,  fresh  water. 

The  concrete  will  be  mixed  either  by  hand  or  machine,  accord- 
ing to  quantity  needed  and  rapidity  of  requirements.  Any  machine 
used  must  be  one  of  proved  efficiency  and  reliability  for  uniform 
product.  All  component  parts  of  a  concrete  batch  must  be  accu- 
rately gauged  as  to  relative  volume.  Cement  and  sand  must  hv 
thoroughly  mixed  dry,  and  be  thoroughly  wetted,  broken  stone  in- 
corporated therewith,  and  only  enough  water  added  by  sprinkling  to 
uniformly  dampen  the  mass  without  wetting  it,  as  may  be  directed. 
The  amount  of  water  required  will  depend  upon  atmospheric  con- 
ditions of  heat  and  moisture,  and  due  allowance  must  be  made  there- 
for. In  hand-mixing,  the  broken  stone  will  he  spread  out  upon  a 
tight  platform  within  a  movable  frame  of  gauged  dimensions,  hold- 
ing an  exact  manageable  batch  of  stone,  9  to  13  inches  deep.  The 
stone  to  be  flushed  off  uniform  with  edge  of  frame  and  thoroughly 
wetted,  allowance  being  made  when  stone  has  become  highly  heated 
from  ttie  sun,  when  the  water  quickly  evaporates.  The  sand  and 
cement,  mixed  dry  on  an  adjacent  platform,  to  be  then  uniformly 
spread  over  the  stone  prepared  as  above.  The  frame  will  then  be 
lifted  off,  and  the  mass  shoveled  over  in  rows,  the  men  working 
from  opposite  sides  towards  each  other,  care  being  exercised  not  to 
heap  the  mass,  but  simply  turn  it  over,  keeping  the  original  thick- 
ness. During  this  process  the  sprinkling  to  lie  kept  up  to  obtain  the 
required  dampness.  The  operation  to  be  repeated  rapidly  and  only 
so  often  as  may  be  necessary  to  obtain  a  uniform  homogeneous  mass 
of  concrete,  which  must  be  used  as  rapidly  as  possible.  All  con- 
crete must  be  thoroughly  rammed  in  layers,  as  may  be  directed,  with 
metal  rammers  of  any  approved  pattern,  weighing  from  30  to  35 
pounds  each.  Comers  inaccessible  to  direct  long-handled  ramming, 
as  in  air  chambers  of  caissons,  to  have  special  devices  provided  to 
insure  solid  contact  work.  All  concrete  stone  to  h&  trap-rock,  or  a 
dense,  fine-grained  blue  limestone,  or  may  be  clean,  screened,  coarse 
gravel,  when  used  with  Rosendale  cement.  All  concrete  stone  must 
be  clean  and  free  from  dust.  There  will  be  three  grades  of  concrete 
required,  designated  by  numbers : 

No.  1.     Concrete  mass  on  roof  of  caissons  and  filling  of  air  cham- 
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here:  1  part  Portland  cement,  2  parts  sand,  and  4  parfs  of  A-inch 
clean,  broken  etone,  i.  e.,  paBsing  a  j-inch  screen  and  retained  on  a 
J-inch  screen. 

No.  2.  Concrete  for  footings  and  hearting  of  piers:  1  part  Port- 
land cement,  3  parts  sand,  and  4*  parts  broken  stone,  miscellaneous 
sizes,  none  over  2  inches  in  any  diameter. 

No.  3.  Common  concrete;  1  part  Kosendale  cement,  3  parts 
sand,  5  parts  gravel  or  broken  stone. 

An  American  Portland  cement  manufacturer  gives  the  following 
proportions  for  concrete  for  various  purposes  when  best  quality  of 
Portland  cement  is  xised : 

1  part  Portland  cement. 

3  parts  clean,  sharp  sand. 

4  parts  broken  atone.     (Pass  through  2-inch  ring.) 

Mis  the  sand  and  cement  thoroughly  together.  Add  the  least 
possible  amount  of  water,  and  turn  the  same  over  twice.  After 
thoroughly  wetting  the  stone  add  same  to  mixture  of  cement  and 
sand.  Put  at  once  into  mould  and  ram  well.  This  mixture  is  only 
used  where  the  ground  may  be  moist  and  extreme  weight  must  be 
carried. 

1  part  Portland  cement. 

3  parts  clean,  sharp  sand. 
6  parte  broken  stone. 

TMe  combination,  when  mixed  as  above,  will  give  you  a  concrete 
etrong  enough  to  carry  the  tallest  building. 
1  part  Portland  cement. 

4  parts  clean,  sharp  sand. 
8  parts  broken  stone. 

This  combination,  mixed  as- above  directed,  gives  you  a  concrete 
strong  enough  for  all  ordinary  construction. 
1  part  Portland  cement. 
5  parts  clean,  sharp  sand. 
10  parts  broken  stone. 

This  combination  is  stronger  and  cheaper  than  you  could  get  by 
using  the  so-called  common  or  Eosendale  cements. 

After  concrete  is  once  set  it  is  a  good  plan  to  keep  it  wet  for 
three  or  four  days. 

CEMENT  STUCCO  FOE  WALLS. 

First  coat,  one-half  inch  thick. 

For  best  results,  the  wall  should  be  furred  ofiE  with  spruce  lath  put 
on  vertically,  12  inches  apart  and  well  nailed. 

On  these  fasten  firmly  expanded  metal  lath. 

Add  fibre  to  the  mortar  for  lathwork. 

Wet  thoroughly  the  surface  to  be  plastered. 

Mix  1  part  non-staining  Portland  cement  with  2  parts  medium 
sand,  1  part  fine  sand  and  one-half  part  lime  flour.    When  this  coat 
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has  set  hard,  wet  the  surface  thoroughly  and  apply  the  second  coat 
{one-quarter  inch  thick)  with  a  wooden  float. 

Mix  1  part  cement  as  above,  1  part  flne  sand  and  3  parts  medittm 
sand  or  cniBhed  granite. 

Before  the  second  coat  has  set  hard,  it  may  be  jointed  to  present 
the  appearance  of  stonework. 

A  small  addition  of  lime  flour  increases  the  adhesion  of  the 
mortar. 

The  finished  surface  should  be  protected  for  at  least  two  weeks 
with  canvas  curtains  or  bagging  saturated  with  water. 

Defects  are  liable  to  appear  on  cement  plastered  walla  when  (1) 
too  much  cement  is  used ;  (2)  not  supplied  with  sufficient  moisture; 
(3)  not  troweled  sufficiently;  (4)  not  protected  from  variations  in 
temperature  and  drafts  of  air. 

Plastering  work  should  be  done  in  the  spring  and  never  during 
freezing  weather. 

PLASTERING   CISTERNS. 

For  plastering  cisterns,  one  part  Portland  cement  to  two  parts 
sand  will  make  a  job  that  will  be  impervious  to  water,  resist  frost, 
and  if  well  done,  last  for  generations. 

In  cistern  and  cellar  work,  if  there  is  any  tendency  of  water  to 
come  in  while  the  cement  work  is  being  done,  that  tendency  must 
bo  removed  by  drainage  or  otherwise,  as  the  water  will  press  the 
cement  aside  before  it  is  hard. 

WATER-TIGHT   CEMENT    MOaTAE, 

By  the  use  of  lime  putty,  cetneut  niortnr  is  made  more  thoroughly 
water-proof,  due  to  the  great  de-aeity  of  the  mortar  obtained,  which 
hardens  in  the  water,  provided  the  water  is  not  moving  and  not  too 
cold  or  impregnated  with  acids. 

The  following  proportions  are  best  for  water-tight  mortar : 


«ment. 

Lime  Putty. 

Sand. 

part. 

Impart. 

Ipart. 

part. 

1     part. 

Sparta. 

part. 

IH  partB. 

5  parts. 

part. 

2     parte. 

6  parts. 

In  making  cement  lime  mortar,  it  is  best  to  thoroughly  mix  the 
sand  and  cement  dry,  then  screen  the  lime  putty,  mixed  with  water, 
into  a  mortar  box  and  mix  the  whole,  adding  more  water  if  neces- 
sary till  a  uniform  mortar  of  proper  consistency  is  obtained. 

The  coating  may  be  about  J  inch  thick. 

To  render  the  surface  of  cement  concrete  impervious  to  air  and 
water,  the  double  silicate  of  soda  and  potash  may  be  used. 

Sylvester's  process  consists  in  the  application  of  a  coat  made  of 
J  pound  of  eastile  soap  to  1  gal.  of  water,  applied  at  as  near  boiling 
temperature  as  possible  and  rubbed  to  a  lather  with  a  stifE  brush. 
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After  drying  24  hours  a  seeond  coat  of  i  pound  alum  to  4  gals,  of 
water  is  applied.  Three  applications  of  the  double  coating  at  inter-' 
vals  of  S4  hours  between  each  coat  are  sufficient  to  render  brick, 
stone  or  concrete  niasonrj  impervione.  .    - 

Several  artiiicial  stones  are  made  which  owe   their  impervious 
qualities  to  ingredients  which  produce  the  same  effect  as  these 


PORTLAND  CEMENT  FOR  SEWEB  PIPE  AND  BUILDING  STONE. 

Mixture  of  one  part  Portland  cement  to  four  parts  sharp,  clean 
sand ;  put  in  mould  and  tamp  well.  Care  should  be  taken  to  see  that 
too  much  water  is  not  added, 

MOETAB  FOE  BRICK  AND  STONE  LATINO. 

For  common  mortar  that  will  harden  quickly,  reach  greater, 
strength  at  less  cost  than  any  other  cement  mortar,  Portland  ce- 
ment should  be  used  with  slaked  lime  in  the  proportions  given 
below. 

The  addition  of  slaked  lime  in  small  proportions  makes  the  mor- 
tar "fat,"  "rich"  and  pleasant  to  work. 

It  greatly  increases  its  adhesiveness  and  density,  and  contrary  to 
general  belief,  also  adds  to  the  strength  of  such  mixtures. 

Any  greater  or  anj'  less  proportion  of  lime  to  the  mixtures  given, 
will  lessen  the  density,  the  tensile  strength,  the  crushing  strength 
and  the  adhedveness. 

The  proper  proportions  are  as  follows: 


Portlaod  Cement. 

Sand. 

Lime  Paste. 

Ipart. 

Ipart. 
Ipart. 
Ipart. 

5  parts. 

6  parts. 
.8  parta. 

10  parts. 

1*^ 

This  lime  paste  or  slaked  lime  is  more  than  half  water. 
Soak  the  brick  well  before  laying  them  in  cement  or  the  cement 
will  have  no  water  to  make  it  harden. 

SPECIAL  MONIER  CONSTRUCTIONS. 

A  special  application  of  the  Monier  system  is  the  Eentbn  fire-' 
proof  floor,  which,  except  where  an  arched  form  is  desired,  con- 
sists of  cinder  concrete,  with  barbed  wire  imbedded  about  one-half 
inch  from  ihe  bottom  of  the  slab,  the  number  of  the  strands  per 
lineal  foot  being, proportioned  to  the  span  between  beams  And.  the 
strenglii  desired  in  the  floor.  The  concrete  used  is  made  with  ^e 
best  grades  of  Portland  cement,  clean,  sharp  sand  and  hard  coal 
or  steam  cinders,  free  from  ash,  generally  mixed,  in  the  propor- 
tion of  ,1  part  cement  to  3J  parts  of  sand  and  5^  parts  of  cinder,^ 
and  thoroughly  and  uniformly  mixed. by  sjjecial  machinery.  Differ-' 
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eat  types  of  floor  coustructioo,  adapted  to  diSerent  cl&Efles  of  build- 
ing and  to  different  thicknesses  of  floors,  are  used. 

The  weight  of  cinder  ooncrete,  composed  of  1  part  cement,  2J 
of  sand  and  SJ  of  screened  cinders,  tamped  on  a  wood  center)  will  av- 
erage ninety-five  pounds  per  cubic  fopt.  Eighty  pounds  per  cubic 
foot  is  often  given  as  the  weight  of  cinder  concrete,  and  this  is  prob- 
ably about  right  where  the  concrete  is  not  tamped ;  but  for  all  con- 
crete tamped  on  woodcentering,  ninety-flve  pounds  per  cubic  foot 
should  be  used  in  computing  the  weight  of  the  floor  and  the  strength 
of  the  steel  beam. 

Lime  mortar  and  ordinary  concrete  will  average  ISO  pounds  per 
cubic  foot. 

Another  application  of  the  Monier  system  is  to  the  covering  of 
piles  exposed  to  the  ravages  of  the  teredo  navalis  in  sea  water.  The 
casings  are  made  of  cement  mortar  about  cylinders  of  wire  cloth 
and  slipped  down  over  the  piles  until  they  reach  the  bottom.  If 
not  subject  to  shocks  or  blows  from  vessels  or  floating  debris,  they 
are  durable  and  promise  to  be  a  eufficient  protection. 

Portland  cement  has  been  used  in  California  for  lining  irriga- 
■  tion  ditches  to  make  them  more  nearly  water-tight.  The  following 
is  a  description  of  the  process : 

In  preparing  for  the  cementing  work,  sand  is  first  hauled  from 
nearby  river  beds,  or  washes  as  thoy  are  called,  and  dumped  along 
the  line  of  the  ditch  where  it  will  be  required  for  mortar.  Cement 
is  hauled  by  six-horse  teams  from  the  cement  works,  about  ten 
miles  distant.  The  laborers  are  hoarded  in  temporary  tent  camps, 
in  order  to  be  near  the  work  as  it  advances.  With  the  exceptiffli 
of  a  foreman  and  two  troweiers  ordinary  day  laborers  are  employed. 
A  mortar-bed  on  wheels  is  drawn  by  a  horse  along  the  edge  of  the 
canal,  keeping  pace  with  the  plasterers.  Shovelers  in  advance  of 
the  plasterers  clean  out  and  even  off  the  surface,  and  a  man  with  a 
hose  follows  and  sprinkles  the  surface  so  that  it  is  thoroughly  wet 
before  plastering. 

The  sand  is  not  screened,  but  is  selected  to  contain  a  good  pro- 
portion of  coarse  as  well  as  fine  grains  and  to  be  clean.  It  is  mixed 
on  the  portable  bed  in  the  proportion  of  one  of  cement  to  four  of 
sand.  It  is  mixed  with  hoes,  first  dry  then  wet.  The  mortar  is 
then  slid  down  the  chute  onto  a  bed  from  which  the  shovelers  spread 
it  along  the  bottom  and  sides  as  fast  as  the  troweiers  can  spread  it 
to  a  surface.  This  coat  of  plaster  is  generally  made  from  i  to 
^■inch  thick  on  canal  work,  but  on  this  work  the  coat  was  from  i 
to  :}-inch  thick.  Within  fifteen  minutes  after  water  has  been  added 
CO  the  mortar,  the  last  of  it  is  plastered  on  the  ditch.  The  plas- 
tered surface  is  sometimes  washed  over  with  a  wash  of  pure  cement 
and  water  applied  with  a  brush  to  make  it  .more  impervious  to 
water.     After  standing  a  couple  of  days,  water  is  allowed  in  the 
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tinished  eection,  but  is  kept  stagnant  by  meane  of  tempomry  din 
dams.  From  these  reservoirs  temporary  lines  of  j-inch  iron  pipes 
carry  water  to  the  mortar  bed  as  it  kepps  pace  with  the  construc- 
tion. 

BTKBBl'   EAILWAY    FOUNDATIONS. 

For  street  railway  work  Chicago  has  the  following  form  of  wn- 
crete  construction  under  ties  and  of  making  junctions  of  track 
with  various  kinds  of  pavements: 

Concrete. — The  depth  should  be  determined  by  the  engineer  in 
charge,  but  will  vary  from  four  to  twelve  inches,  according  to  the 
exigencies  of  the  ease,  or  solidity  of  the  foundations.  The  concrete 
width  is  usually  one  foot  outside  the  ties  at  each  side,  or  nine  leet 
in  width  for  a  seven-foot  tie.  The  constituent  parts  of  the  con- 
crete are  one  part  of  cement,  two  parts  of  sand— -sharp — and  four 
or  five  parts  of  broken  stone  or  gravel,  small  enough  to  pass 
through  a  two-inch  ring.  Mix  the  sand  and  cement  dry,  and  turn 
over  four  times  before  using  water.  Wet  the  stone  before  adding  it 
bo  the  sand  and  cement  and  mix  thoroughly  on  a  board  platform 
with  tight  joints.  After  spreading  concrete,  ram  it  thoroughly,  un- 
til water  appears  on  the  top,  keeping  it  uniform  and  smooth. 
Spread  one  inch  of  coarse  sand  or  gravel  over  the  concrete  for  tie 
bed.  The  space  between  the  ties  should  be  filled  with  concrete, 
broken  stone,  gravel  or  sand,  as  the  engineer  decides,  thoroughly 
tamped  or  rolled  and  brought  to  an  even  surface,  ready  for  the  pav- 
ing, which  should  be  impervious  to  water. 

Paving. — In  cities  the  paving  may  be  Belgian  block,  brick,  con- 
crete or  asphalt,  and  in  the  suburbs  ordinary  earth  is  used,  if  bal- 
last of  broken  stone,  gravel,  screenings  or  cinders  is  too  expensive. 

Much  trouble  is  occasioned  by  the  loosening  of  the  pavement 
along  the  rails  and  over  the  ties.  It  should  be  laid  close  and  com- 
pact, with  the  interstices  filled  with  paving  pitch  or  grout,  so  as  to 
insure  its  being  impervious.  Where  macadam,  concrete  or  asphalt 
is  used,  there  should  be  next  the  rail  a  toothing  of  block  paving 
of  stone  OF  brick,  to  prevent  disturbance  of  the  pavement  by  the  rail 
vibration. 

Fine  cement  is  used  on  each  side  of  the  rail  web  to  allow  the 
paving  to  fit  against  the  lip  of  the  rail.  The  usual  depth  of  Bel- 
gian blocks  is  six  inches,  and  they  rest  on  a  bed  of  sand  one  inch 
deep.  There  should  be  no  projections  to  prevent  the  pavement 
from  fitting  close  to  the  rail. 

Concrete  is  much  preferred  abroad  for  fotmdation  to  brokai 
stone;  in  fact,  the  latter  is  never  allowed  to  be  used. 

With  brick  paving,  the  concrete  should  be  brought  to  within  one 
inch  of  the  bottom  of  the  bricks,  then  one  inch  of  sand,  spread  very 
evenly,  and  lastly  the  bricks,  laid  very  true,  no  brick  the  least  bit 
higher  than  the  adjoining  ones. 
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Experience  of  engineers  and  the  comparison  of  various  tables 
of  amount  and  cost  of  materials  required  for  various  classes  of  work 
in  which  cement  is  an  ingredient  demonstrate  that  there  are  no 
exact  rules  bj'  which  the  quantities  required  for  a  given  work  under 
a  given  specification  can  be  definitely  computed.  It  is  easy  to  deter- 
mine theoretically  the  amount  of  cement  required  for  a  mass  of 
concrete,  given  the  number  of  cubic  yards  to  be  filled,  the  percent- 
age of  voids  in  stone  and  sand,  and  the  proportions  of  cement,  sand 
and  stone.  The  actual  result  may  vary  materially  either  in  excess 
or  deficiency  from  this  theoretical  quantity  for  many  such  reasons 
as  the  following : 

The  condition  of  the  stone  when  voids  are  determined  may  vary 
as  to  moisture  and  compactness,  the  metliod  and  force  used  in  con- 
solidating the  atone  and  its  previous  exposure  to  rain  or  sun  not 
being  uniform.  The  same  may  be  true  of  the  sand.  The  measure- 
ment of  cement  in  original  package  or  after  emptying  into  a.  box 
will  make  some  difference.  The  method  of  mixing  materials  is  an 
important  consideration,  in  general  the  more  thorough  the  mixture 
the  less  the  volume  of  the  resulting  concrete.  The  method  of  put- 
ting in  place  and  the  amount  of  tamping  are  also  very  important 
factors.  The  proportion  of  mortar  to  the  voids  in  the  stone  is  not 
an  exact  measure  of  the  resulting  volume.  The  most  thorough  work 
shows  a  shrinkage  in  volume  of  concrete  from  the  volume  of  broken 
stone,  unless  the  mortar  is  more  than  enough  to  fill  the  voids  in 
the  compacted  stone.    The  same  is  true  to  some  extent  of  gravel. 

The  following  estimates  of  quantities  are  therefore  simply  ap- 
proximate and  may  be  exceeded  or  not  attained,  according  to  the 
local  circumstances.  While  most  of  them  are  the  result  of  actual 
experiments  under  practical  conditions,  the  writer  has  checked  but 
few  of  them  ui  his  practice,  and  presents  them  as  being  correct 
under  a  single  set  of  conditions  only,  and  approximately  correct  in 
others.  For  rough  estimates  they  will  answer  satisfactorily.  Each 
engineer  or  contractor  is  soon  able  to  estimate  hie  own  quantities 
under  the  conditions  of  the  methods  he  adopts  better  than  he  can 
from  any  statements  of  average  results. 
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PACKING  ANIi  aillPPINQ  OBMBNT. 

Cement  is  packed  in  barrels,  cloth  Backs  or  paper  bags,  ae  ordered. 

A  barrel  of  Portland  cement  weighs  about  400  pounds  gross,  and 
should  contain  380  pounds  net  of  cement, 

A  barrel  of  eastern  natural  hydraulic  cement  weighs  aDout  320 
pounds  gross  and  should  contain  300  pounds  net  of  cement. 

A  barrel  of  western  natural  hydraulic  L-cment  weighs  about  385 
pounds  gross  and  should  contain  265  pounds  net  of  cement. 

Slag  cement  weighs  about  350  pounds  gross,  or  330  pounds  net. 

Cloth  sacks  ordinarily  contain  one-third  of  a  barrel  of  natural 
hydraulic  cement,  but  may  contain  but  one-fourth  of  a  barrel  of 
Portland  cement.    Paper  sacks  contain  one-fourth  of  a  barrel. 

A  carload  of  Portland  cement  usually  means  100  barrels  (40,000 
Iba.) ;  75  barrels  is  the  minimum  carload,  or  the  same  quantity  by 
weight  in  cloth  or  paper  bags. 

When  cement  is  ordered  in  cloth  sacks,  the  sacks  are  charged  at 
coat,  TJz:  10  cents  each,  in  addition  to  the  cost  of  the  cement;  but 
when  the  sacks  are  returned  to  the  works  in  good  condition,  freight 
prepaid,  I'O  cents  is  allowed  for  each,  with  a  deduction  of  2  cents 
for  wear  and  tear  in  some  cases. 

For  paper  bags  there  is  no  charge,  as  they  are  not  to  be  returned. 

Empty  sacks  to  be  returned,  should  be  safely  tied  in  bundles  of 
ten  or  fifty- — giving  the  name  of  the  sender. 

Lime  requires  about  50  per  cent,  of  its  weight  of  water  in  slak- 
ing; natural  hydraulic  cement,  28  to  31  per  cent,;  silica-Portland 
cement,  22  per  cent. ;  Portland  cement,  20  to  25  per  cent. ;  slag  ce- 
ment, 22  to  28  per  cent, ;  cement  and  sand  mortars,  10  to  23  per 
cent,  to  complete  the  process  of  crjstaJlization. 

Sand  weighs  from  80  to  100  pounds  per  cubic  foot  dry  and  loose, 
from  90  to  115  pounds  dry  and  well  shaken. 

Gravel  weighs  from  100  to  120  pounds  per  cubic  foot  loose  and 
about  20  pounds  more  when  well  rammed. 

Crushed  limestone  weighs  about  90  pounds  per  cubic  foot,  varying 
somewhat  either  way  with  the  size  and  amount  of  fine  dust. 

Concrete  weighs  about  140  pounds  per  cubic  foot. 

Quicklime  weighs  64  pounds  per  cubic  foot. 

Lime  paste,  about  50  per  cent,  water,  one  cubic  foot  of  quickUme 
and  one  cubic  foot  of  water  make  IJ  to  1^  cubic  feet  of  stiff  lime 
paste. 

Portland  cem^it,  loose,  weighs  70  *'i  90  pounds  per  cubic  foot; 
packed,  about  110  pounds  per  cubic  foot.  One  barrel  is  3^  cubic 
feet,  weighing  380  pounds  net,  or  400  pounds  gross.  Foreign  ce- 
ment barrels  contain  3  1-3  or  less  cubic  feet. 

Natural  hydraulic  cement,  loose,  weighs  about  50  to  67  pounds 
per  cubic  foot ;  packed,  about  80  pounds  per  cubic  foot  One  Darrel, 
265  pounds,  western  cement ;  300  pounds,  eastern  cement.  Weights 
of  cement  and  volumes  of  barrels  are  not  uniform.  Nearly  all  nat- 
ural hydraulic  cement  is  sold  in  sacks  as  given  above. 
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To  make  one  cubic  yard  of  Portland  cement  mortar  the  follow- 
ing quantities  of  cement  and  sand  arc  required  for  the  proportions 
atated,  the  cement  bein^  given  in  barrels,  packed,  and  the  sand  in 
cnbic  yards : 

BarrelB  at  Cu.  Vda. 

Proportioni..  Partland  Cament.        of  Sand. 

Neat  cement 7.14  0 

1  cement  1  aand 4.16  0.67 

1       "       2    "    2.85  0.84 

1       "       3    "    2.00  OM 

1       "       4    "    1.70  0.98 

1       "       5    "    1.25  0.99 

1       "       6    '■    l.]8  1.00 

The  following  table  shows  the  variations  in  amount  of  ingredi- 
ents necessary  t«  make  a  cubic  yard  of  concrete.  The  table  appears 
in  the  report  of  a  committee  on  the  u?e  of  cement  made  to  the  As- 
sociation of  Railway  Superintendents  of  Bridges  and  Buildings,  and 
is  made  up  from  reports  of  such  superintendents  for  vnrioua  rail- 
ways, giving  their  actual  practice  and  obseirvatioE : 
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The  following  table  of  approximate  quantities  of  materials  to 
make  100  cubic  feet  of  finirfied  concrete  shows  the  reduction  in 
amount  of  cements  used  if  the  ingredients  are  measured  in  the  mix- 
ing box  rather  than  in  the  original  package: 
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"^i 

tJonB  erf  Cem- 
A«greg«ta. 

Barrela  of  Cemant 
by  Bfrrelg. 

W^Tt-rS'pS^S^ 

Yards  of 
Aggregate. 

to    1 

15.8 

2.75 

3.85 

"    3 

8.7 

7.5 

3.95 

"    i 

6.9 

5.9 

4.15 

''    5 

5.6 

4.7 

4.30 

"    6 

5.0 

4.3 

4.40 

"    7 

4.4 

3.7 

4.45 

"    8 

3.9 

3.3 

4.46 

"    S 

3.4 

"  10 

3.0 

2.6 

4.48 

"  11 

2.8 

2.4 

4.50 

"  12 

2.2 

4.53 

"  13 

2.4 

2.0 

4.55 

'■  li 

2.3 

1,9 

4.57 

4.59 

"  16 

2.1 

1.7 

"  n 

2.0 

1.6 

4.63 

4.65 

"  19 

1.8 

1.4 

4.68 

"  20 

1.*? 

1.3 

4.70 

This  table  is  given  in  the  California  Portland  Cement  Company's' 
handbook. 

The  volume  of  mortar  in  fractions  of  a  cubic  yard  necessary  to 
lay  a  cubic  yard  of  masonry  is  as  follows; 


Ashlar,  20-iDch  couniea 06 

Squared  Stone  Masonry 20 

Rubble  Masonry 25 

Concrete,  broken  atone 55 

One  barrel  of  Portland  cement  will  cover  the  following  areas 
when  used  as  plastering,  with  the  various  proportions  of  sand  noted. 
These  areas  are  slightly  less  than  would  be  computed  from  the  vol- 
umet!  of  ceioent  mortar  in  a  preceding  tabic  on  account  of  waste, 
filling  of  cracks  and  voids,  etc.: 

Thickness  Square  Feet  of 

Proportions  in  Barrels.  of  Coating.  Area  Coyered. 

1  cement  1  sand 1  inch.  67 

?4  "  90 

H  "  134 

1  cement  2  sand 1  "  104 

%  "  139 

yi  "  208 

1  cement  3  sand I  "  140 

%  "  187 

H  "  280 
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From  the  Buckeye  Cement  Company's  handbook  is  taken  the  fol- 
lowing table  of  raatt'riftle  required  for  cisterns; 


For  Each  Foot  Dupth. 

Bottom. 

1 

til  '" 

■-1 

3.* 

Sals 

1 

s 

■is, 

11 

1 

a 

II  ■% 

i 

p. 

ii 
its 

&  - 

lill 

5 

146 

7S 

6 

211 

1.04 

275 

2.09 

215 

3.14 

7 

288 

1.42           1 

INI 

m> 

2.44 

4.27 

8 

377 

1.86            1 

13 

.365 

2.79 

382 

5.58 

9 

476 

2.36           1 

m 

410 

3.14 

483 

7.06 

10 

687 

;« 

8.72 

11 

710 

3.52            ] 

51 

500 

.S.84 

722 

10.56 

12 

846 

4.19            ] 

550 

4.19 

12.56 

13 

992 

4.92        ;        ] 

76 

590 

4.54 

1008 

14.74 

14 

1152 

5.70     i     ] 

m 

640 

4.89 

1170 

17.10 

15 

1325 

6.64            2 

01 

680 

5.24 

13d.S 

19.63 

One  barrel  of  Portland  cement  will  lay  about  60  square  feet  of 
cement  walk  under  the  first  or  general  specification  for  cement 
walks  given  in  the  chapter  on  Specifications  for  the  use  of  Cement. 

From  the  California  (!)enient  Company's  handbook  is  taken  the 
following  table  of  quantities  required  for  making  cement  pipe,  as 
follows : 


Number  Feet 

Inside 

ThickoBSB 

Pipe  to 

Pipe. 

Pipe. 

1      in 

61.11           71.30          81.48 

137.50 

10  in. 

1      in. 

50.00          58.00          66.66 

112.50 

12  m. 

37.25          43.47          49.67 

83.81 

14  ID. 

ly^iu. 

28.85          33,66         38.47 

64.91 

16  in. 

19.20          22.40          25.60 

43.20 

14.45           16.85           19.21 

32.51 

24  in. 

2     in. 

10..58          12..34          14.10 

23.80 

30  iD. 

2t|^  in. 

6.77             7.89            9.02 

15.23 

36  in. 

4.70            5.48            6.27 

10.57 
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In  sewer  work,  one  barrel  of  natural  hydraulic  cement  used 
neat  will  lay  the  following  lengths  of  pipe  of  the  various  sizes,  pipe 
being  in  3-foot  lengths : 


Leosth  1  Bbl. 
Pipe.                                 WiULay. 
BOO 

Site  ot  Pipe. 

12 

15 

18 

20 

24 

WIUL 

100 

175 

150 

60 

50 
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CEMENT  LABORATORIES 

Space  is  given  for  a.  description  of  a  cement  laboratory  in  each 
of  three  general  classes,  private,  municipal  and  college,  that  an  idea 
of  the  facilities  available  for  the  examination  of  cement  and  of 
materials  and  processes  for  making  cement  may  be  formed.  Com- 
pleteness of  equipment  is  not  an  indication  of  reliability  of  re- 
ports, since  the  character  and  experience  of  the  operators  are  the 
controlling  factors,  but  other  things  being  equal,  the  more  com- 
plete the  equipment  the  more  complete  the  report  can  be  made, 

LATHBtlEY    AND   BPACKMAN,    PHILADELPHIA,    PA. 

The  laboratory  of  Lathbury  and  Spackman,  at  1619  Filbert 
street,  Philadelphia,  is  very  fully  equipped  for  the  study  of  raw 
materials  for  making  cement,  (he  prooess  of  making,  and  the  test- 
ing of  the  finished  product. 

The  cement  laboratory  is  fitted  up  with  a  view  to  eliminate,  as 
far  as  possible,  all  errors  of  personal  equation  and  those  due  to 
changing  temperature.  There  is  an  especially  arranged  system  of 
piping  and  tanks  for  the  maturing  of  briquettes,  so  that  tests  can 
be  made  at  any  interval,  from  one  day  to  three  years.  The 
briquettes  in  the  meantime  are  carefully  maintained  in  changing 
water  at  a  constant  temperature.  This  laboratory  also  contains  a 
2,000-pound  tensile  briquette  machine  for  determining  the  tensile 
strength  of  cement,  and  a  :3 00,0 00 -pound  automatic  compression 
miichine  for  crashing  cubes  of  cement  and  cimcrete. 

The  mechanical  laboratory  is  equipped  with  all  the  machinery 
necessary-  for  the  manufacture  of  cement,  including  crushers, 
tube-mills,  a  rotary  and  a  set-kiln,  allowing  quantities  of  cement  to 
be  made  from  raw  materials  under  the  conditions  similar  to  those 
occurring  in  the  regular  manufacture.  This  plant  is,  in  fact,  a 
complete  miniature  cement  plant.  All  the  nachinery  in  both  the 
mechanical  and  cement  laboratories  is  driven  by  electrical  power, 
thus  giving  perfect  and  independent  contrn!  of  each  machine. 

The  chemical  laboratory  is  thoroughly  supplied  with  all  the  ap- 
paratus  necessary   for  the  analysis   of  clays,   limestones,   marls. 
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cementa,  and  all  the  raaterials  entering  inti)  the  manufacture  of 
cement. 

New  and  approved  apparatus  ie  eonstanlly  being  added  in  order 
that  the  laboratory  may  always  be  abreast  of  the  times,  and  the 
most  accurate  and  scientific  results  may  be  obtained. 

The  records  of  these  laboratories  are  carefully  filed  and  in- 
dexed, and  extend  back  over  many  years,  being  an  almost  complete 
record  of  the  cement  industry  of  this  counti^. 

Tests  of  cement  are  made  for  persons  desiring  the  same,  and 
a  very  large  share  of  the  business  of  the  firm  ie  the  study  of  ce- 
ment materials  and  the  design  and  euperintendence  of  construc- 
tion of  cement  plants  te  utilize  materials  found  to  be  favorable, 
with  the  necessary  preliminary  estimates  of  cost  of  plant  and  cost 
of  -manufacture  of  cement. 

Names  of  other  engineers  designing  cement  plants,  examinios 
cement  properties  and  analyzing  and  testing  cement  and  materials 
for  making  cement  will  be  found  in  the  Directory  lists. 

MITNICIPAL    TESTING    L4B0EAT0RT,    PniLADBLPHIA,    PA. 

The  cement  laboratory  of  the  city  of  Philadelphia  is  under  the 
Department  of  Public  Works  m  ttie  Bureau  of  Surveys,  in  charge 
of  a  specially  appointed  engineer.  From  a  paper  by  R.  L,  Humph- 
reys, formerly  in  charge  of  the  office,  have  been  made  some  selec- 
tions describing  the  methods  and  apparatus.  Mr.  W.  Purvis  Tay- 
lor is  at  present  the  engineer  in  charge  of  the  testing  laboratory. 

A  set  of  specifications,  adopted  as  the  city  standard,  forma  the 
basis  for  the  acceptance  or  rejection  of  a  shipment  of  cement. 

The  teats  are  made  from  samples  taken  from  actual  shipmenta 
on  the  work,  and  not  from  samples  furnished  indiscriminately. 

Samples  are  obtained  by  taking  a  small  quantity  from  one  bar- 
rel in  every  five  or  ten,  depending  on  the  si^e  of  the  Bhipment,  the 
cement  being  taken  from  the  heart  of  the  birrel  in  order  to  secure 
a  fair  sample  of  its  fineness  and  quality  from  which  the  sample 
is  drawn  by  means  of  a  sampling  auger.  The  notification  card  is 
placed  on  this  sample. 

The  sample  is  brought  to  the  laboratory  in  special  collection 
cane  made  of  japanned  tin  in  four  compartments,  each  holding 
about  seven  pounds. 

The  data  on  the  notification  card  are  entered  in  the  Record 
Book,  which  eventually  contains  all  the  information  relative  to  this 
.sample,  a  record  being  kept  of  the  number  of  the  sample,  the  brand, 
the  date  and  place  of  collection,  whether  the  shipment  was  in  bags 
or  barrels,  the  fineness  in  per  cent.,  date  and  hour  of  moulding 
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the  briquettes,  time  of  setting  and  the  temperature  of  the  lur,  the 
Bpecifie  gravity,  the  results  of  the  hot  water  tests,  and  the  teaah 
and  compressive  strength,  both  neat  and  with  various  proportions 
of  sand  for  different  periods  of  time. 

For  weighing  the  material  to  be  used  for  making  the  testa,  the 
laboratory  is  provided  with  a  pair  of  scales  sensitive  to  i  gramme 
under  a  load  of  2  kilogrammes  in  each  pan.  The  mixing  and 
moulding  is  done  on  a  specially-designed  tuble,  consisting  of  two 
parts,  each  having  a  plate  glass  top,  one  24  inches  long  by  18  inches 
wide,  on  which  the  mixing  and  moulding  is  done;  and  the  other, 
which  is  3  inches  above  the  level  of  the  former,  is  4  feet  long,  2 
feet  wide,  and  is  used  for  making  the  tests  for  time  of  setting,  and 
for  marking  and  removing  the  briquettes  from  the  moulds. 

The  sample  of  cement  collected  as  just  described,  composed  of 
portions  taken  from  various  barrels,  is  now  thoroughly  mixed  by 
passing  it  through  what  is  known  in  the  laboratory  aa  a  No.  30 
sieve.  A  small  portion  is  then  weighed  out  and  made  into  a  paste 
by  gradually  adding  clean  water  from  a  graduate.  The  quantity 
of  water  required  to  produce  a  stiff,  pliTtic  paste,  of  about  the 
consistency  of  moulding  clay,  is  thus  obtained. 

Having  determined,  by  the  above  test,  the  proper  percentage  of 
water  required  for  the  neat  test*,  1,000  grammes  of  the  sample  are 
weighed  out,  and  placed  upon  the  mixing  table;  a  basin  is  then 
formed  with  this  material,  into  which  the  proper  percentage  of 
clean  water  is  poured,  the  material  is  turned  into  the  basin  by  the 
aid  of  a  trowel,  and  the  mixing  is  completed  by  thoroughly  knead- 
ing the  mass  to  the  proper  consistency  with  ihe  hands.  It  is  then 
firmly  pressed  into  the  moulds  with  a  trowel  and  the  surface 
smoothed.  The  mould  is  then  turned  over,  and  the  same  operation 
is  repeated.  The  briquettes  are  kept  in  the  moulds  until  they  can 
be  removed  without  injury. 

Moulds.— The  moulds  are  of  brass,  both  !=ingle,  and  in  gangs  of 
three  and  five,  in  two  parte,  to  facilitate  the  removal  of  the 
briquette,  the  parts  being  held  together  by  means  of  a  ctamp.  The 
gang-moulds  are  usually  used,  the  briquettes  being  moulded  three 
or  five  at  a  time,  according  to  the  rate  of  setting. 

The  form  is  that  recommended  by  the  Ani'jrican  Society  of  Civil 
Engineers,  except  that  the  corners  have  been  rounded  by  curves  of 
^  inch  radius.  This  form  has  been  found  to  be  more  easily 
moulded,  and  afterwards  more  easily  adjusted  in  the  testing  ma- 
chine. 

The  moulds  are  kept  clean,  and,  before  the  briquettes  are 
moulded,  are  wiped  with  a  cloth  moistened  with  machine  oil. 

The  sand  is  crushed  quartz,  all  of  which  passes  a  No.  30  sieve 
and  is  retained  on  a  No.  ;J0  sieve. 

Mixing  and  moulding  by  hand  has  been  found  to  prodnce  more 
uniform  results  than  can  be  obtained  with  any  of  the  machines 
now  in  use. 
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The  briquettes,  prior  to  their  immersion  in  water,  are  kept  in 
[noist  air  for  a  period  of  twenty-four  hours,  except  in  the  case  of 
the  twenty-four  hour  tests,  in  which  they  are  immereed  after  hard 
set. 

For  this  purpose  there  haa  been  designed  a  moist  closet,  which 
has  replaced  the  old  method  of  covering  briquettes  with  a  damp 
cloth.  This  closet,  which  is  made  of  soapstyne  IJ  inches  thick,  is 
supported  by  a  wooden  frame  and  is  3  feet  long,  2  feet  high,  and 
18  inches  wide.  Along  the  front  is  a  strip  of  soapstone,  3  inches 
wide,  forming  a  basin  of  the  bottom  of  the  closet  in  which  the 
wafer  is  placed  for  keeping  the  air  moist.  The  doors  are  made  of 
wood,  covered  with  planished  sheet  copper,  and  arc  rabbeted  to  fit 
tightly.  There  are  two  sets  of  shelves,  the  lower  being  a  wooden 
rack;  and  the  upper  is  formed  of  strips  of  plate  glass,  33  inches 
long,  3  inches  wide.  When  slosed,  the  closet  is  perfectly  tight,  the 
water  in  the  bottom  keeping  the  air  moist,  preventing  the  briquettes 
from  drying  out  and  thus  chucking  the  process  of  setting. 

Briquettes  which  have  been  removed  from  .the  moulds  are  placed 
on  edge  on  the  glass  shelves,  while  the  moulds  containing  the 
briquettes  too  soft  to  be  removed  are  plawd  on  the  rack. 

A  thin  layer  of  neat  cement  is  spread  over  one  end  of  briquettes 
containing  four  or  more  parts  of  sand,  to  make  a  smooth  surface 
for  numbering  on. 

For  preserving  the  briquettes  in  water,  small  agate  pans  were 
formerly  used,  which  have  now  been  replaced  by  large  soapstone 
tanks,  six  in  number,  each  7  feet  long,  3^  feet  wide,  and  7  inches 
deep,  outside  measure,  having  a  capacity  for  over  10.000  briquettes. 

They  are  supported  by  two  frames,  formed  of  steel  shapes.  Each 
tank  is  supplied  with  a  continuous  stream  of  water,  at  a  tempera- 
ture never  less  than  70°  F.,  which  enters  it  one  end  near  the  bot- 
tom through  two  pipes,  and  overflows  through  two  pipes  at  the 
other  end ;  the  pipes  being  so  arranged  thai  the  wat«r  flows  uni- 
formly through  the  tanks.  The  rate  of  the  flow  through  the  tanks 
is  controlled  by  a  valve  on  each  supply  pipe.  The  main  feed  pipe 
is  supplied  with  hot  and  cold  water,  from  pipes  provided  with 
valves,  by  which  the  temperature  of  the  mixture  is  regulated. 

The  tanks  were  made  of  soapstone  because  it  is  non-absorptive, 
non-corrosive,  and  easily  cleaned.  The  watci^  is  previously  filtered 
before  entering  the  tanks,  and  is  always  clean  and  pure.  It  has 
been  the  experience  in  the  laboratory,  that  where  briquettes  are 
immersed  in  pans  the  water  becomes  strongly  alkaline  unless  it  is 
frequently  changed  and  the  pans  cleaned.  Inasmuch  as  these  tanks 
have  replaced  three  dozen  small  pans  (22  Indies  x  15  inches  x  3 
inches)  it  is  evident  that  besides  the  advantage  of  having  all 
hriquettes  immersed  under  perfectly  uniform  conditions,  a  very 
great  amount  of  time  and  labor  is  saved. 

The  briquettes  are  immersed  on  edge,  and  placed  a  slight  dis- 
tance apart  so  as  to  permit  the  fre<;  circulation  of  water  around 
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them.  On  the  outside  of  the  tank  opposite  each  row,  celluloid  cards 
are  glued,  on  which  are  marked  in  pencil  the  inclusive  numbers  of 
the  row.  The  briquettes  being  arranged  in  the  tanks  in  consecu- 
tive order,  they  are  easily  located. 

For  determining  the  time  of  setting,  the  laboratory  is  provided 
with  a  Vicat  needle  and  Gilmore's  wires. 

The  Vicat  needle  conaiste  of  a  frame  bearing  a  movable 
rod  having  a  cap  at  one  end  and  a  needle  having  a 
circular  cross-section  of  one  square  millimetre  at  the  other.  A 
screw  holds  the  needle  in  any  desired  position.  The  rod  carries  an 
indicator  which  moves  over  a  scale  (graduated  to  centimetres) 
borne  by  a  frame.  The  rod  with  the  needle  and  cap  weighs  300 
grammes ;  the  paste  is  held  by  a  conical  hai'd  robber  ring  7  cm.  in 
diameter  at  base,  4  cm.  high,  resting  on  n  glass  plate  15  cm. 
square. 

To  determine  if  the  paste  is  of  normal  <!onsistency,  the  needle 
and  cap  are  replaced  by  a  rod  1  cm.  in  dian.eter  and  a  cap.  The 
rod  then  weighing  300  grammes  shall  stop  sinking  6  mm.  from  tiie 
bottom  of  the  ring,  4  cm.  deep,  filled  with  paste. 

For  neat  pastes  the  setting  is  said  to  have  commenced  when  the 
polished  steel  needle  weighing  300  grammes  does  not  completely 
traverse  the  mass  of  normal  consistency,  confined  in  the  rubber 
ring,  and  the  setting  is  said  to  be  terminated  when  the  same  needle 
gently  applied  to  the  upper  surface  of  the  mass  does  not  sink  vip- 
ibly  into  it. 

A  thermometer  graduated  to  1-5°  C.  is  stuck  into  tJie  mass  and 
the  increase  of  temperature  of  mass  during  Fitting  can  be  thus  ob- 
served. The  paste  is  kept  in  the  moist  closet  during  the  operation, 
being  removed  only  to  make  trial  tests  of  the  setting. 

This  is  the  apparatus  adopted  by  the"  French  Commission  and 
the  Society  of  German  Cement  Manufacturers. 

Gilmore's  wires  are  commonly  used  in  this  country  for  deter- 
mining the  time  of  setting.  They  (»nsist  of  two  brass  balls,  each 
hearing  a  wire  having  a  circular  section.  For  the  initial  set  the 
section  is  1-12  of  an  inch  in  diameter,  the  ball  and  wire  weighing 
^  of  a  pound.  For  hard  set  the  section  is  1-S4  of  an  inch  in  dia- 
meter, and  the  weight  is  one  pound. 

For  determining  the  time  of  setting  by  thi9  method,  cakes  of  neat 
cement,  2  or  3  inches  in  diameter,  ^  inch  thick,  with  thin  edges, 
are  made  on  small  pieces  of  glass.  When  the  paste  resists  the  gen- 
tle application  of  the  i  pound  wire,  the  cement  has  attained  its 
initial  set,  and  when  the  pound  wire,  gently  applied  to  the  surface 
of  the  paste,  ceases  to  make  an  impression,  the  cement  has  its 
hard  set.  For  quick  determinations  these  wires  give  sufficienily  ac- 
curate results  for  practical  purposes.  For  ii)ore  accurate  determi- 
nations the  Vicat  needle  is  used. 

In  determining  the  fineness  of  a  cement,  three  sieves  are  em- 
ployed, and  are  known  in  the  laboratory  as  the  No.  50,  So.  100  and 
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Ho.  200,  they  having  approximately  8,500,  10,000  and  40,000 
meshes  per  square  inch;  the  eieve  is  made  of  brass  wire  cloth,  the 
diameter  of  the  wire  heing  .0090,  .0045  and  .0030  of  an  inch,  re- 
spectively. In  addition  iiere  is  a  No.  30  iind  a  No.  30  sieve  for  / 
determining  the  relative  sizes  of  various  sandB.  These  have  400 
and  900  meshes  per  square  inch  respectively,  the , diameters  of  the 
wires  being  respectively  .0165  and  .0123  of  an  inch.  The  sievee 
are  provided  with  a  tightly  fitting  cover  and  pan,  which  prevents 
the  loss  of  the  fine  powder  during  the  operation  of  sieving. 

The  scale  for  ascertaining  the  fineness  ha*  a  capacity  of  500 
grammes  in  each  pan,  and  is  sensitive  to  one  decigramme  under 
Ml  load.  This  scale,  together  with  that  for  weighing  the  material 
for  making  the  briquettes,  rests  on  a  table  3  feet  long,  8  feet  wide, 
having  a  soapstene  top. 

The  fineness  (expressed  in  the  percentage  of  residue  lesft  on  the 
sieve)  is  determined  by  passing  100  gramrnes  of  cement  succeee- 
ively  through  the  No.  50,  No.  100  and  No.  200  sieves.  The  sieve 
is  gently  tapped  and  shaken  with  the  hand  or  iu  an  automatic  ma- 
chine until,  after  a  few  minutes'  shakii^,  no  appreciable  quantity 
passes  through  the  sieve. 

The  specific  gravity  has  replaced  the  old  weight  per  bushel  test. 

There  are  two  forms  of  apparatus  in  the  laboratory;  one  accord- 
ing to  Candlot  and  the  other  jicoording  to  Tjo  Ghatelier. 

The  hot  water  test  apparatus  serves  a  dual  purpose  in  this 
laboratory;  (1)  It  is  used  in  the  determination  of  the  specific 
gravity  and  absorption  of  blocks  of  stone,  bricks,  concrete,  etc, 
and  (2)  for  seeking  evidence  of  unsoundness  in  cements. 

It  consists  of  two  tanks,  made  of  22-011006  copper,  and  placed 
one  within  the  other,  the  inner  tank  being  supported  by  three  yel- 
low pine  scantlings  (3  inches  X  IJ  inches)  running  the  length  of 
the  tank.  These  are  supported  by  a  frame  formed  of  steel  shapes. 
The  cover,  provided  with  steam  vents  and  an  opening  for  the  in- 
sertion of  a  thermometer,  is  made  of  two  sheets  of  copper,  sepa- 
rated by  a  one-inch  layer  of  hair  felt,  and  fits  tightly  into  the  inner 
tank.  The  cover  ia  supported  and  counterbalanced  by  means  of 
weights  and  pulley  attached  to  the  upper  frame. 

Both  tanks  are  filled  with  water,  the  levels  being  maintained  by 
bottles  which  automatically  supply  the  loss  due  to  evaporation  or 
other  causes.  The  inner  tank  is  provided  with  two  sets  of  shelves 
of  tinned  copper  wire  cloth  with  a  one-inch  mesh,  supported  by 
heavy  copper  angles ;  the  lower  shelf  is  always  Bubmerged  and  cov- 
ers the  whole  area  of  the  tank,  while  the  upper  shelf  covers  one-half 
this  area  and  is  always  in  the  steam. 

The  tanks  are  heated  by  means  of  a  copper  coil  supplied  vrith 
steam,  at  about  80  pounds  pressure,  from  a  one-inch  pipe.  The 
water  in  the  tanks  (about  30  gallons)  can  be  raised  to  boiling  in 
about  3  minutes.  The  temperature  of  the  water  in  the  inner  tank 
is  controlled  by  means  of  a  regulator,  which  can  be  set  and  CMi- 
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stantly  maintains  the  water  in  the  tank  at  any  desired  temperature 
between  100°  and  213°  F.  Cement*  are  pla-.'cd  in  hot  water  main- 
tained at  various  temperaturee  for  different  lengths  of  time,  and 
the  results  obtained  are  being  carefully  studied. 

Tensile  Strength. — Briquettes  are  broken  at  regular  stated  pe- 
riods, each  sample  being  tested  for  tensile  strength,  both  neat  and 
with  standard  proportions  of  sand,  for  S-1  jjoura,  7  and  28  days. 
Additional  briquettes  are  made,  and  are  systematically  distributed 
for  breaking  at  intervals  of  2,  3,  4,  6,  18,  18  months,  8,  3,  4  and  5 
years. 

For  this  purpose  two  books  are  kept,  a  distributing  book  and  a 
diary.  The  briquettes  to  be  broken  at  longer  iotervals  than  28  days 
are  distributed  in  the  former  of  these  boots.  Each  brand  of  ee- 
ment  occupies  a  page  of  this  book,  which  is  divided  into  columns, 
running  up  and  down,  and  across  each  page;  the  former  columns 
have  headings  appropriate  for  the  various  compositions  (neat,  1  to 
I,  1  to  2,  etc.),  whether  made  in  laboratory  or  on  work,  and  method 
of  preservation,  ete. ;  the  cross  columns  are  headed  2,  3,  4,  6,  12, 
18  months,  2,  3,  4  and  5  years. 

In  the  diary  is  entered  under  the  proper  date  on  which  the 
briquettes  are  scheduled  to  be  broken,  the  sample  number,  the 
number  of  the  briquettes,  and  the  hour. 

By  this  means,  it  is  readilv  known  what  briquettes  are  to  be 
broken  each  day.  As  a  rule,  iKe  average  result  of  three  briquettes 
is  taken  as  the  tensile  strength ;  in  important  tests,  however,  the 
average  of  five  briquettes  is  taken. 

For  determining  the  tensile  strength,  the  laboratory  possesses 
a  Hiehle  and  a  Fairbanks  cement  testing  machine,  each  of  1,000 
pounds  capacity.  These  types  of  lever  machines  are  too  well  known 
to  merit  special  description. 

Plans  have  been  prepared  for  an  entirely  automatic  cement  test- 
ing machine  of  3,000  pounds  capacity. 

A  great  deal  of  attention  is  paid  to  the  results  of  the  tests  oi 
mort^  taken  from  a  mixing-box.  The  briquettes  are  made  from 
the  actual  morter  on  the  work  (1)  as  soon  as  mLsed,  and  (2)  just 
before  it  goes  into  the  work.  Experience  has  shown  this  to  be  one 
of  the  best  aids  in  judging  i.he  actual  merilf  of  any  brand  of  ce- 
ment. Concrete  cubes  are  also  made  on  the  work,  and  their  weight 
per  cubic  foot  and  crushing  strength  is  detennined,  the  cmshing 
strength  giving  an  excellent  idea  of  the  adhesiveness  of  any  braud 
of  cement. 

All  cements  are  from  time  te  time  submitted  to  a  chemical  analy- 
sis. For  this  purpose  the  chemical  laboratory  has  been  equipped 
with  every  facility  for  making  complete  chemical  analyses.  The 
detail  apparatus  is  such  as  will  be  found  in  any  well  equipped  lab- 
oratory, and  does  not  require  further  description. 

In  addition  to  the  regular  tests,  a  great  deal  of  experimental 
work  is  being  carried  oil    Among  the  many  studies  may  be  men- 
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tioned  the  strength  of  cement  in  air,  in  hot  water,  mixed  with 
various  adulterants,  and  with  various  proportions  of  different  sands. 

Besides  the  standard  sand  the  laboratory  is  provided  with  Ger- 
mau  normal  and  various  kinds  of  natural  sands. 

The  temperature  of  the  laboratories  is  usually  between  60°  and 
70°  F.  It  is  never  permitted  to  fall  below  60°  F. ;  this  being  regu- 
lated by  steam  heat.  In  summer  the  windows  are  kept  closed,  and 
the  temperature  rarely  rises  above  80°  F, 

At  the  end  of  each  year  the  results  of  the  year's  tests  are  aver- 
aged, each  brand  of  cement  being  rated  according  to  this  average, 
the  requirements  of  the  specifications  for  the  ensuing  year  being 
fixed  in  accordance  with  these  results. 

The  city  of  Philadelphia,  aa  a  direct  result  of  maintaining  this 
laboratory,  is  using  much  stronger  cement  at  a  leas  cost  than  for- 
merly. The  city  consumes  approximately  each  year  about  100,000 
barrels  of  natural  cement,  and  30,000  barrels  of  Portland  cement. 
It  can  be  safely  assumed  on  the  basis  of  the  prices  prevalent  in 
1893  (when  the  laboratory  was  permanently  established),  and 
those  prevalent  in  1896,  that  the  city  has  saved  in  the  four  years 
over  $70,000.  The  cost  of  maintenance,  exclusive  of  salary  during 
this  time,  hais  been  less  than  $500  per  year.  In  other  words,  the 
city  has  saved  $70,000,  at  a  cost  of  leas  than  10  per  cent,  by  the 
maintenance  of  this  laboratory. 

PDEDtJB    UNIVBEaiTYj    LAFAYETTE,    IND. 

The  cement  laboratory,  which  is  a  part  of  the  general  engineer- 
ing laboratory,  contains  a  complete  supply  of  small  apparatus  such 
as  sieves  for  testing  fineness,  briquette  moulds,  scales,  etc. 

There  is  an  Olsen  cement  testing  machine  of  1,000  pounds  ca- 
pacity, and  a  Fairbanks  "shot"  cement  testing  machine,  also  of 
1,000  pounds  capacity.  For  testing  compressional  and  flexural 
strength  of  concrete,  there  are  four  machines  running  from  30,000 
pounds  capacity  up  to  300,000  pounds  capacity.  There  is  a  ma- 
chine for  testing  concrete  under  the  blow  of  the  falling  weight. 

Beports  are  furnished  of  the  results  of  tests  of  samples  of  ce- 
ment or  concrete  submitted  by  city  engineers  or  others.  Commu- 
nicatione  should  be  addressed  to  Prof.  W.  F.  M.  Goss,  Director  of 
the  Engineering  Laboratory. 

A  list  of  cement-testing  laboratories  containing  names  and  loca- 
tions of  many  private,  municipal,  governmental  and  college  labora- 
tories will  be  found  in  the  directory  in  its  proper  place.  It  has 
not  been  easy  to  determine  in  all  cases  whether  some  of  the  labora- 
tories named  are  open  to  commercial  work.  Some  of  the  college 
laboratories  and  practically  all  of  the  municipal  laboratories  can- 
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not  be  called  upon  for  teste  beyond  their  own  requirements,  but 
in  many  cases  it  is  possible  to  arrange  for  the  use  of  results  ob- 
tained in  their  own  work  or  for  the  use  of  the  apparatus  under 
proper  restrictions  when  commercial  testing  laboratories  are  not 
convenient  to  access. 
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FREIGHT  RATES  ON  CEMENT 

An  important  part  of  the  question  of  cost  of  cement  is  the  rate 
of  freight  which  must  be  paid  from  the  factory  to  the  consumer. 
A  knowledge  of  the  freight  rates  prevailing  is  of  value  to  the  pur- 
chaser of  cement  in  many  ways,  besides  the  simple  knowledge  of 
the  amount  he  must  pay  out  on  this  account. 

Thus  it  will  sometimes  enable  him  to  determine  whether  inferior 
cements  from  a  distance  are  being  offered,  the  subtraction  of  freight 
rate  from  the  price  delivered  showing  the  actual  cost  of  the  ce- 
ments and  permitting  com'parison  of  such  cement  figures  as  a  basis 
of  comparison  of  qualities,  which  is  frequently  of  much  value. 

The  table  of  freight  rates  on  cement  is  constructed  on  the  fol- 
lowing plan :  In  the  vertical  column  at  the  right  of  the  table  is 
a  list  of  the  prominent  localities  at  which  cement  is  manufac- 
tured. The  headings  of  the  columns  across  the  page  contain  the 
names  of  certain  prominent  distributing  points.  At  least  one  ■ 
such  point  for  each  State  is  given,  and  in  some  cases  more  than 
yne.  At  the  intersection  of  a  horizontal  line  and  a  vertical  col- 
umn will  be  found  the  r^ite  upon  cement  in  carload  lots  from  the 
factory  located  at  the  place  named  on  the  horizontal  line  to  the 
city  named  at  the  head  of  the  column.  Thus  the  rate  on  cement 
from  Akron,  N.  Y.,  to  Indianapolis,  Ind.,  is  found  to  be  13  cents 
per  hundred  pounds.  The  rates  in  the  table  are  all  in  cents  per 
hundred  pounds,  except  those  marked  with  a  dagger,  ( t  )  which 
arc  per  ton,  and  those  marked  with  a  section  mark,  (  § )  which 
are  per  barrel. 

The  table  has  most  of  it  been  prepared  from  the  records  on  file 
in  the  office  of  the  Interstate  Commerce  CommisBion,  under  the 
.direction  of  the  Assistant  Secretary,  M.  S.  Decker,  and  that  it  is 
complete  and  accurate  is  beyond  question.  Our  thanks  and  those 
of  the  users  of  the  table  are  due  to  the  Commission  and  its  officers. 

A  few  rates  within  the  borders  of  the  same  State,  the  filing  of 
which  with  the  Commission  is  not  required  by  law,  have  been  de- 
termined otherwise  and  inserted.    These  rates  are  subject  to  more 
11 
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fluctuation  than  the  interBtate  rates,  but  the  average  remains  about 
as  stated. 

In  many  cases  it  was  found  that  there  were  no  published  through 
rates,  and  aome  of  the  rates  shown  in  the  table  were  arrived  at  by 
combinations  of  existing  rates.  In  a  few  cases  where  there  art 
no  published  through  rates  and  the  majiner  of  determining  the 
through  rates  was  not  entirely  clear,  no  rates  are  shown.  In  theee 
cases  the  distance  to  which  cement  must  be  shipped  is  such  that 
shipments  are  not  likely  to  be  made. 

The  local  purchaser  of  cement  can  determine  the  rate  to  his  own 
city,  if  not  in  the  table,  by  procuring  from  his  local  freight  agent 
the  rate  on  his  local  road  to  the  proper  distributing  point  given  in 
the  table,  and  by  adding  the  tabular  rate  to  thia  local  rate  he  will 
determine  the  rate  of  freight  he  must  pay. 
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Parkhurst 
Combined  Curb 
and  Gutter 


THE  BEST 

There  Is  no  limestone  or  sandstone  equal  to  It  In  durabtflty. 
.   There  Is  nothing  equal  to  It  for  ornamentation  and  beauty. 

It  Is  water-tlsht. 

It  Is  made  with  Joints  which  take  care  of  contraction  and  expansion. 

Sections  can  be  removed  without  marring  adjoining  sections. 

It  Is  stronger  In  construction  than  any  other  form  of  curb  and 
gutter. 

The  owner  of  the  Parkhurst  Curb  and  Qutter  confines  his  business 
to  this  form  of  work  — It  Is  the  best  of  Its  kind,  and  his  sole  aim  Is  to 
uphold  Its  pre-eminent  reputation  by  the  most  careful  and  reliable 
work. 

WHERE  IT  IS  IN  USE 

Ten  years  ago  over  five  miles  of  Parkhurst  Combined  Curb  and 
flutter  was  constructed  on  Louden  road.  Lakeside,  ninn.,  a  suburb  of 
Duluth,  on  a  most  treacherous  clay  soil.  The  only  foundation  was 
sand  and  gravel  (6  inthes  thick),  and  no  drain  tile.  It  Is  today  in 
perfect  preservation.  Over  a  hundred  miles  of  Parkhurst  Combined 
Curb  and  flutter  has  also  been  In  use  for  years  In  the  following  cltlesi 
nod  I  refer  with  pride  to  Hs  present  condition  and  established 
reputation ; 


IndisDapotta.  tud. 

Terre  Uaute,  Ind. 
Daluth,  Minn. 
Kansaa  City,  Uo. 
DairtOQ,  O. 
Muncie,lnd. 


FraukliD,  lod. 
Noble9Tille,In<t. 
Albany.  N.  Y. 
Rochester,  N.  V. 
PittsburB,  Pa. 
Sfracaae,  N.  ¥. 
MioneHpoUe.  Minn 


rville,  tnd. 


Iro.  Ky 
JOB,  rnd. 


Parkhurst  Combined  Curt>  and  flutter  can  and  should  be  used  In 
connection  with  gravel,  macadam,  brick,  wooden  block  and  asphalt 
pavements.  


D.  C.  BUNTIN,  17  Claypool  Block,  INDIANAPOLIS,  IND. 
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EXPLANATION  OF  REFERENCE  NOTES 

A.  The  existeoce  of  companieB  marked  thus  is  reported,  but 
letters  to  them  have  neither  been  answered  nor  returned  uniie- 
livered. 

B.  No  information  has  been  received  directly  from  the  com- 
paaies  marked  thus,  but  that  given  ie  received  from  authoritative 
eourcea  and  is  believed  to  be  entirely  correct.  Ample  opportmiity 
for  corrections,  if  necessary,  has  been  given  and  no  eorreetions 
have  been  received. 

C.  Companies  marked  thus  have  furnished  the  information 
given  and  have  failed  to  respond  to  requests  for  further  statements. 

B.  Companies  marked  thus  have  fumi?bed  a  small  amount  of 
information.  Additional  information  given  is  believed  to  be  cor- 
rect, as  ample  opportunity  for  correction  if  erroneous  has  been 
given  and  no  corrections  have  been  received. 

E.  Information  regarding  amount  of  capital  stock  of  companies 
marked  thus  has  been  withheld  by  their  (fficers, 

F.  PartnershipB  or  individuals  conduct  bnsinees  under  the 
names  marked  thus.  All  others  in  the  list  are  incorporated  com- 
panies. 
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DESCRIPTIONS  OF  WORKS  AND  OF   PRO-  . 

CESSES  FOR  THE  MANUFACTURE 

OF   CEMENT 

The  descriptions  of  works  and  processes  wliieh  follow  liave  been 
made  as  brief  as  possible,  but  are  believed  to  give  valuable  indica- 
tions of  the  character  of  the  materials  aud  the  processes  used.  It 
is  evident  that  but  few  manufacturers  who  h&w  spent  money  and 
time  in  devetoping  new  methods  and  in  working  out  economies 
of  time  and  materials  will  be  ready  to  give  full  descriptions  of  all 
steps  of  the  process,  thus  losing  the  advantage  of  the  experience 
which  has  cost  them  so  much.  It  is  also  evident  that  a  sufficient 
description  of  process  and  materials  to  enable  a  judgment  to  be 
formed  as  to  the  probable  quality  and  uniformity  of  quality  of 
product  is  of  material  benefit  to  the  reputation  of  a  manufacturer 
of  good  material,  when  it  appears  in  such  a  book  as  this. 

In  one  or  two  cases  under  each  process  used  there  will  therefore 
be  found  a  description  long  enough  to  give  one  slightly  familiar 
with  cement  making  processes  an  idea  of  the  proper  steps  to  be 
taken,  while  the  descriptions  of  other  works  are  reduced  to  the 
lowest  terms  consistent  with  clearness. 

Without  a  completed  chapter  to  exhibit,  it  has  been  impossible  to 
convince  some  manufacturers  of  the  benefit  of  the  shorter  descrip- 
tion, giving  general  statements  of  methotls  and  full  statements  of 
materials  so  that  some  plants  are  represented  but  slightly  in  this 
chapter.  Every  manufacturer  mentioned  has  had  an  opportunity 
to  furnish  such  items  for  the  description  as  he  would  be  willing  to 
appear  and  a  proof  of  each  description  has  been  sent  to  the  manu- 
facturer for  his  correction  and  extension. 

Our  thanks  are  due  to  the  officers  of  nearly  all  the  companies 
for  their  courtesies  in  furnishing  information  and  in  correcting 
and  supplying  deficiencies  in  descriptions. 

A  very  few  companies  have  failed  fij  respond,  and  one  or  two 
have  requested  the  supi>ression  of  all  information.  In  the  de- 
scriptions which  foUow  all  these  facts  will  be  stated  as  fully  as 
seems  necessary. 
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The  value  of  the  book  depends  so  largely  upon  its  independence 
of  any  influences  wliiuli  would  supprtJBs  unwekoiue  facts  or  which 
would  unduly  exalt  particular  methods,  that  it  has  not  been  pos- 
sible to  accede  to  aJl  the  requests  of  tlie  few  companies  alluded 
to,  and  the  information  given  is  set  forth  as  the  best  judgment 
of  the  editor  ae  to  the  actual  facts.  Where  other  authority  is  necc^-- 
sary,  it  is  freely  quoted  and  basis  for  the  statements  is  given. 

Reference  should  be  made  to  the  list  of  companies  in  the  fol- 
lowing pages  of  the  directory  for  information  regarding  officers, 
capitalization,  capacity,  agencies,  etc. 

AMERICAN  CEMENT. COMPANIES. 

ACME  PORTLA.ND  CEMENT  COMPANY,  Camden,  N.  J. 
See  Note  A,  page  163. 

AJAX  PORTLAND  CEMENT  COMPANY,  Jersey  City,  N.  J. 
See  Note  A,  on  page.  163, 

AKRON  CEMENT  WORKS,  Akron,  N.  Y.— These  works  man- 
ufacture the  Akron.  Star  Brand  of  natural  hydraulic  cement  by  the 
usual  methods  of  making  such  cement,  described  elsewhere,  the 
product  being  marketed  by  the  Union  Akron  Cement  Company,  of 
Buffalo,  N.  Y.,  to  which  reference  should  be  made  for  further 
details. 

THE  ALABAMA  PORTLAND  CEMENT  COMPANY,  Dem- 
opolis,  Ala. — The  works  are  under  construction  and  information 
regarding  them  is  withheld  by  the  officers  at  this  time.  Sturtevant 
mills  are  being  installed  for  pulverizing  tlie  limestone  to  be  used. 
The  brand  will  be  the  letters  A  P  C  in  a  diamond, 

THE  ALAMO  CEMENT  COMPANY,  207  Main  avenue,  San 
Antonio,  Texas.— This  company  manufactures  Portland  and  nat- 
ural hydraulic  cements  which  have  been  used  in  buildings  in  vari- 
ous cities  of  Texas.  F.  L.  Smidth  &  Co.'s  Davidis*;n  tube-mills  are 
used  for  grinding  raw  materials  and  natural  cement  clinker. 
Information  regarding  raw  materials  and  procese  of  manufacture 
has  been  withheld.  The  works  have  a  capacity  of  250  barrels  a 
day  and  have  been  in  operation  since  1880. 

THE  ALMA  PORTLAND  CEMENT  COMPANY,  Wellston. 
Ohio,  is  a  corporation  organized  under  the  laws  of  the  State  of  Ohir, 
with  works  at  Wellston,  Jackson  county,  Ohio,  and  main  office  al 
Philadelphia,  Pa.  The  company  manufactures  a  true  artificial 
Portland  cement  from  a  mixture  of  limestone  and  clay  by  the  rotary 

Parkhnrst  Combined  Cnrb  and  Ontter.    8ee  pa^es  T7, 119  and  liil. 


Modern  Cement  Machinery 

ROTARY  KILNS 


Tube  mills  of  various  sizes  for  both  net  aod  dry  grinding. 

TUBE  MILLS.       MIXERS. 
BALL  MILLS.      GRINDING  PANS, 
CRUSHERS.         AGITATORS. 
PULVERIZERS,    PUMPS,  ETC. 

We  &re  prepared  to  furnish  rotary  Ifilna  in  FIVE  difFereut  designs,  and 
adapted  for  electrical  transmission.  Our  line  ia  complete  for  manufacturing 
on  either  the  WET  or  DRY  prucese,  and  we  respectfully  solicit  the  corres- 
pondence of  those  about  to  engage  in  the  manufacture  of  cement. 


THE  BONNOT  COMPANY 

CANTON,  OHIO,  U.  S    A. 
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process.  The  works  were  designed  by  Lathbury  &  Spackman.  The 
entire'  machinery  throughout  the  plant  is  driven  by  electrical  mo- 
tors. The  machinery  is  most  modern,  having  been  in  operation 
since  1898.  Cement  is  burned  with  pulverized  coal  dust  in  rotarj 
kilns.  Smidth  ball  and  tube-mill=  are  used  for  grinding  raw  ma- 
terials and  Portland  cement  clinker  and  for  pulverizing  coal.  This 
is  the  first  plant  erected  in  this  country  \tt  manufacture  Portland 
cement  by  the  rotary  system  and  using  limestone  and  clay.  It  is 
also  the  first  plant  to  use  a  complete  electrical  installation  for  the 
transmission  of  power.  The  entire  plant  ia  designed  and  cor- 
structed  iu  order  to  make  the  system  of  manufacture  as  nearly  au- 
tomatic as  possible.  The  Webster  Manufacturing  Company's  ele- 
vating, conveying  and  power  transmission  machinery  ia  used.  Key- 
stone Electric  Company's  motors  are  installed,  there  being  one  50 
horse-power,  two  33  horse-power,  one  85  horse-power,  one  15  horse- 
power and  one  10  horse-power  motors. 

The  company  secures  their  supply  of  limestone,  clay  and  coal 
from  large  deposits  owned  by  them  close  to  the  mill.  The  works 
are  located  at  Grand  Crossing,  just  outside  of  Wellston.  Ship- 
ments are  made  over  the  Baltimore  &  Ohio  railroad,  Hocking  Val- 
ley railroad,  Cincinnati,  Hamilton  &  Dayton  railroad,  and  Ohio 
Southern  railroad. 

Chemical  analysis  of  the  finished  product  shows : 

Lime  (CaO),  65.88  per  cent. :  Silica  (SiO,),  21.(3-.  Alumina  lAljO,),  6.70: 
Iron  (reiO,),4.75;  Magnesia  (MgO|,  1.10;  Sulphuric  Acid  (SO,),  1.15. 

THE  ALPENA  PORTLAND  CEMENT  COMPANY,  Alpena, 

Mich.,  a  Michigan  corporation,  began  operations  about  March  J. 
The  materials  used  are  soft  limestone  and  clay  shales.  The  eemi- 
wet  process  is  used.  The  Bonnot  Conipany's  rotary  kilos  and  ball 
and  tube-mills  are  used  for  calcining  and  grinding.  Chemical 
analyses  of  the  raw  materials  give  results  as  follows: 

LimeBtone.  Shtles. 

Carl>ODat«  of  Lime 98.11 

Lime 9.69 

Alumina  and  Iron 0.58                    20.68 

Silica 0.35                    55.68 

Magnesia 0.65                      2.35 

Alkalies 1.20 

Lobs 10.04 

Tho  BonBot  Co..  Canton,  0.,  manaracture  cement  nacbinerj. 
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Only  laboratory  samples  of  cement  were  available -in  time  for 
publication  in  this  book. 

THE  ALPHA  PORTLAND  CEMENT  COMPANY  la  a  New 
Jersey  corporation  with  offices  at  Ea«ton,  Pa.,  and  works  at  Alpha, 
"    ^  "  '     "        -  .1     ■.   <  -  >   Yajigy  railroad.    The  com- 
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day  of  pulverized  coal  are  burned  in  the  kilns.  From  the  kilns 
the  burned  clinker  is  ^evated  to  the  coolers,  vertical  iron  cylin- 
ders with  air-blast  through  tliem.  Thence  the  clinker  passes 
through  crackers,  Griffin  mills,  fifteen  in  number,  and  F.  L. 
Smidth  &  Co-'b  Davidson  tube-mill.  The  American  Blower 
Company's  apparatus  supplies  the  draft  for  dryers  and  coal  burning 
in  kilns.  The  Bobins  conveying  belts  distribute  the  materials  iis 
required  and  the  S.  Howes  Company's  packers  are  used  for  putting 
cement  in  shape  for  shipment.  The  motive  power  consists  of  a 
1,000  horse-power  engine,  a  125  horse-power  air  compressor,  and 
six  auxiliaiy  engines.  The  large  engine  drives  the  machinery  in 
the  raw  material  mill  by  one  shaft  and  eleven  Qriffin  mills  in  the 
clinker  department  by  another.  One  of  the  larger  auxiliary  en- 
gines drives  the  remainder  of  the  clinker-grinding  machinery,  and 
another  the  coal-grinding  machinery.  Steam  is  furnished  by  eleven 
boilers,  requiring  50  tons  of  coal  a  day.  The  water  supply  is 
pumped  to  a  reservoir  from  the  Delaware  river.  Testing  and 
chemical  laboratories  well  equipped  are  in  constant  use.  Electric 
transmission  of  power  is  planned,  the  current  to  be  generated  by 
water-power  at  Raubsville,  two  miles  distant,  where  1,800  horse- 
power can  be  developed.  A  new  cement  plant  is  under  construc- 
tion using  ball  and  tube-mills  and  rotary  kilns.  The  two  will  have 
a  capacity  of  3,600  to  3,700  barrels  of  cement  a  day.  Analyses  of 
the  raw  ground  material  (mixture)  and  of  the  finished  product  are 
as  follows : 

Raw  MaMrial.  Cement. 

SiO, 11,96  20.38 

FesO, 2.72 

Al,0, 4.64 

ALO,-|-Pe,0, 10.58 

CaO 42.12  63.30 

MgO 2.11  2.86 

CO 35.44 

SO, ^ 1.13 

Water,  graphite,  and  orgaoic  matter:,  1,01  1.75 

The  product  has  been  used  in  many  important  works  in  ail  parts 
of  the  country.  Some  large  undertakings,  using  10,000  barrels  or 
more  each,  are  the  Philadelphia  Bourse,  Odd  Fellows'  Hall, 
Arclweological  Museum  in  Philadelphia;  new  Fair  building  and 
Eiffel  tower,  the  Illinois  Central  subways,  walks  and  retaining 
walls,  and  walks,  curbs,  tunnels,  cribs  and  other  public  works  in 

Bnlir  Hills  are  made  by  Kordfke  &  Harmon  Co.,  Indian aiwlli,  Ind. 

.Google 
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Chicago;  United  States  Government  work  in  New  York  harbor 
and  Florida ;  the  Holyoke  and  Meridian  dams,  in  Maseachusetts. 

ALSEN'S  AMERICAN  POKTI.AND  CEMENT  WOEKS 
are  under  construction  at  West  C!anip,  near  Catskill,  N.  Y.,  upon 
designs  made  by  Lathbury  and  Spackman.  The  dry  process  will 
be  used.  Davidsen  tube-milla  will  be  used  in  grinding  Portland 
cement  clinker  and  in  pulverizing  coal.  The  works  will  cost  about 
$1,600,000,  and  the  capitalization  of  the  American  company  is 
about  $3,350,000.  A  single  brand  of  Portland  cement  will  be 
made.  Sinclair  and  Babson,  143  Liberty  street,  New  York,  are 
agents  for  the  foreign  and  for  the  American  company.  Further 
information  is  withheld  until  the  completion  of  the  worke.  The 
company  is  reported  to  have  acquired  cement  lands  in  the  vicinity 
of  Nazareth,  Pa,,  also. 

THE  AKEBICAH  C£U£NT  COMPANY  OF  NEW  JERSEY, 
with  main  offices  at  No.  23  South  Fifteenth  street,  Philadelphia, 
Pa.,  is  a  New  Jersey  corporation  owning  the  American  Cement 
Company  of  Pennsylvania,  with  works  at  Egypt,  Pa.,  and  the  Jor- 
dan Portland  Cement  Works  at  Jordan,  N.  Y.,  the  manufacturing 
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branches  of  the  business,  also  the  Lesley  &  Trinkle  Co.,  of  No. 
23  South  Fifteenth  street,  Philadelphia,  Pa.,  and  the  United 
Building  Material  Company,  of  13-21  Park  Eow,  New  York  City, 
the  sales  departments  of  the  business.  The  five  works  located  at 
Egypt,  Lehigh  County,  Pa.,  are  the  Egypt  Portland  Cement 
Works,  the  Pennsylvania  Portland  Cement  Works,  the  Columbia 
Portland  Cement  Works,  the  Giant  Portland  Cement  Works,  and 
the  Giant  Kotary  Portland  Cement  Works.  The  total  capacity  of 
the  six  works  at  Egypt,  Pa.,  and  Jordan,  N.  Y.,  is  about  5,000  bar- 
rels per  day  for  all  brands.  Three  brands  of  cement  are  manu- 
factured, the  Giant  brand  of  Portland  cement,  the  Union  brand 
of  natural  hydraulic  cement  and  the  Improved  Union  brand,  which 
is  a  mixture  of  natural  hydraulic  cement  with  Portland  cement. 

Portland  cement  was  first  made  at  the  works  in  1884,  beginning 
with  dome  kilns,  which  are  still  in  use  at  four  of  the  plants.  Ro- 
tary kilns  were  put  into  the  new  plant  erected  in  1898  and  addi- 
tional ones  again  in  1900.  Lathbury  &.  Spackraau  were  the  design 
ers.  The  ordinary  upright  kiln  is  used  in  the  manufacture  of  nat- 
ural cement.  The  mills  are  supplied  with  mill  stones,  the  Bradle; 
Pulverizing  Company's  GrifRn  mills,  crushers,  engines  and  ma- 
chinery of  mpst  approved  patterns.  In  all  mills  the  dry  process 
is  used. 

The  American  Cement  Company  was  established  in  1883,  by 
John  W.  Eckert  and  Robert  W.  Lesley,  who  had  been  for  many 
years  connected  with  the  manufacturing  and  selling  department  of 
the  old  Coplay  Cement  Company  during  the  eariy  years  of  the  es^ 
tablishment  of  the  American  Portland  cement  industry  by  the  late 
David  0.  iSaylor. 

The  new  plant,  being  practically  the  second  of  the  Portland 
:-ement  works  in  the  United  States,  naturally  became  tJie  owner 
of  some  of  the  most  valuable  quarries  and  lands  in  the  cement  re- 
gion, and  the  introduction  of  American  Portland  cement  into  im- 
portant work  was  largely  due  to  the  efforts  of  those  connected  with 
the  American  Cement  Company.  The  quarries  of  the  company 
are  among  the  largest  in  the  State  of  Pennsylvania,  being  four  in 
number  and  embracing  very  large  and  uniform  deposits  of  cement 
rock  and  limestone,  all  in  close  connection  witli  the  mills  of  the 
company. 

The  quarries  are  large,  open-faced  qimrrics,  from  which  the  rock 
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is  easily  mined  in  large  quantities  and  in  this  way  uniformity  is 
secured  and  tlie  analyses  of  the  raw  material  vary  but  slightly. 

Thorough  chemical  laboratories  are  connected  with  the  works, 
where  daily  reports  are  made  on  the  raw  material,  as  well  as  on 
mixtures  going  through  the  manuiacturing  process. 

The  total  sales  of  the  company  for  1900  were  about  1,000,000 
barrels,  an  increase  from  870,000  in  1899.  The  company  also 
owns  a  large  amount  of  cement  land  and  water  frontage  near  New- 
port News  and  Norfolk,  Va.,  where  it  is  planned  to  erect  works 
for  supplying  export  and  coastwise  trade. 

The  Giant  Portland  cement  is  in  use  in  the  Cornell  dam  and 
the  Jerome  Park  reservoir  of  the  New  York  wftter  supply  systein, 
the  new  East  River  bridge,  the  power  house  of  the  Metropolitan 
Traction  Company,  the  underground  electric  and  cable  work  of 
the  Metropolitan  and  Third  avenue  street  railway  systems  and  the 
rapid  transit  underground  railway  in  New  York,  the  Reading  sub- 
way in  Philadelphia,  the  Niagara  Falls  tunnel  and  the  new  Wa- 
chuset  dam  of  the  Boston  metropolitan  water  system.  These  are, 
perhaps,  the  nine  largest  works  of  their  kind  ever  constructed. 

Improved  Union  cement  is  used  in  sewer  construction  in  Phila- 
delphia, Pa.,  Newark  and  Orange,  N.  J.,  in  paving  in  Philadelphia, 
on  the  Baltimore  &  Ohio,  Pennsylvania,  and  Philadelphia  &  Bead- 
ing railroads,  in  the  Broad  street  station,  Philadelphia,  in  the  dams 
of  East  Jersey,  N.  J.,  and  Seranton,  Pa.,  Water  Companies,  in  the 
Central  Stores,  New  York,  and  other  large  and  important  work. 

Union  cement  is  used  in  many  large  buildings,  in  street  paving, 
aewer  construction,  etc.,  including  those  named  above,  and  also  on 
many  important  bridges  on  the  railroads  of  the  country,  among 
them  the  celebrated  Johnstown,  Pa,,  bridge  of  the  Pennsylvania  rail- 
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road,  which  within  s  month  after  its  completion  stood  the  great 
flood  of  May,  1889. 

ANTIETAM  CEME\T  COMPANY,  Hagcrstown,  Md.  See 
Note  A,  page  152. 

THE  ART  PORTLAND  CEMENT  COMPANY'S  works,  at 
Sandudty,  Ohio,  were  started  to  make  a  white  cement  for  art 
work  and  other  special  purposes,  but  are  now  engaged  in  the  man- 
ufacture of  Bull  Dog  brand  Portland  cement.  Smidth  ball  and 
tube-mills  are  used  in  grinding  Portland  cement  clinker.  Infor- 
mation regarding  materials,  process  and  character  of  product  has 
berai  withheld  by  the  company.    See  Note  D,  page  152. 

THE  ATLAS  POBTLAim  CEMENT  COHPANT,  143  Lib- 
eri,y  street.  New  York  City. — ^The  works  belonging  to  this  com- 
pany are  located  at  Northampton  and  Copiay,  Pa.,  and  produce 
3,500,000  barrels  of  Portland  cement  a  year.  The  capacity  will 
shortly  be  increased  to  4,500,000  barrels.  The  quarries  of  cement 
atone  have  been  carefully  selected  to  fumiah  the  most  uniform 
raw  material  possible,  of  the  proper  constitution  to  produce  a 
high  grade  of  Portland  cement.  Rotary  kilns  are  used  for  burn- 
ing. Careful  watch  is  kept  upon  the  material  by  the  laboratory 
force  to  insure  uniformity  and  the  highest  quality  possible  in  the 
product.  The  Robins  Conveying  Company's  conveyors  are  used 
in  distributing  the  materials  and  the  American  Blower  Com- 
pany's ventilating  fans.  The  Atlas  cement  is  shipped  in  barrels 
weighing  400  pounds  gross,  380  pounds  net,  and  in  duck  or  paper 
bags,  of  one-fourth  barrel  each.  The  cooperage  department  is  very 
complete,  and  each  barrel  is  lined  with  a  specially  prepared  paper. 
Analysis  of  the  cement  shows  the  following  composition:  Silica, 
31.30  per  cent. ;  alumina,  7.65 ;  iron  sesquioxide,  2.85 ;  lime,  60.95 ; 
magnesia,  8.9-^;  sulphuric  acid,  anhydrous,  1.81;  carbonic  acid, 
1.14;  potash,  0.517;  soda,  0.631;  moisture,  0.370. 

AUSTIN  PORTLAND  CEMENT  COMPANY,  Austin,  Texas. 
See  Note  A,  page  152. 

BANGS  &  GAYNOR,  Fayetteville,  New  York,  manufacture 
their  Star  brand  of  natural  hydraulic  cement  at  Fayetteville,  N, 
Y.,  near  the  place  where  cement  rock  was  first  discovered  in  this 
country  in  1818. 

THE  BANNER  CEMENT    COMPANY,    Chicago,    111.,    has 

Electric  Machinerj— Kerstone  Eleetric  Co.,  Erie*  PeviujlTaiila. 
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mills  at  Ceraentville,  Indiana,  for  the  manufacture  of  Banner 
brand  of  Louisville  natural  hydraulic  cement.  The  usual  natural 
cement  processes  of  burning  and  grindiDg  are  used,  except  that 
the  Bradley  Pulverizer  Company's  Griffin  mills  are  ueed.  A  spe- 
cial process  of  aerating  cement  is  used  upon  the  product. 

DAVID  BATTLE  ESTATE,  Thorold,  Ont,  Can.  See  Note 
A,  page  15S. 

THE  BEAVER  PORTLAND  CEMENT  COMPANY,  Ltd., 
JJarlbank,  Ont.,  Can.,  manufactures  Portland  cement  in  a  plant 
designed  by  Lathbury  &  Spackman,  using  the  wet  process.  The 
Robins  conveying  belts  are  used  for  conveying  the  materials  and 
F.  L.  Smidth  &  Co.'s  Davidsen  tube-mills  for  grinding  the  Port- 
land cement  clinker.    See  Note  B,  page  152. 

THE  JAMES  BEHAN  ESTATE,  John  J.  Costello,  Super- 
intendent, has  works  for  the  manufacture  of  natural  hydraulic 
cement  at  Manlins,  N.  Y.,  with  capacity  of  1,000  barrels  a  day. 
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BELMONT  CBMKNT  WORKS,  Bellefonte,  Pa.— See  Note 
A,  page  153. 

THE  BIKMINGHAM  CEMENT  COMPANY,  of  Eneley,  Ala., 
is  a  New  Tersej  corporation  manufaeturing  the  Southern  Cross 
brand  of  Portland  cement  from  blast  furnace  slag.  The  capitali- 
zation is  $300,000,  the  capacity  800  barrels  a  day.  The  -works 
are  now  i-eady  to  furnish  cement,  having  been  rebuilt  after  their 
destruction  by  fire.  The  slag  is  cooled  suddenly  by  means  of  a 
stream  of  water,  is  then  dried  and  pulverized,  lime  and  other  cop- 
stituents  being  added  when  necessary.  The  S.  Howes  Company's 
packers  are  in  use.  The  company  thinks  the  definition  of  pozzuo- 
lana  cements  made  by  the  commission  of  United  States  engineers 
and  given  in  the  introductory  chapter  of  this  handbook,  should  not 
be  applied  too  strictly  to  their  product,  as  they  attempt  to  make 
all  necessary  additions  in  the  furnace  staftk. 

Analyses  of  the  finished  product  lie  between  the  following 
limits : 

IJme 50  to  55  per  cent. 

Silica 28  to  30  psr  cent. 

Alumittft  and  Iron, 12  to  14  per  cent. 

Uagnesia  Maximum l.EO  pet  cent. 

Sulphur 1.00  per  cent. 

BLUE  RIDGE  CEMENT  AND  LIMB  WORKS,  Blue  Ridge 

Springs,  Va.    Works  idle. 

BLUE  ROCK  CEMENT  COMPANY,  New  Albany,  Ind.  See 
Note  A,  page  152. 

THE  BONNEVILLE  PORTLAND  CEMENT  COMPANY, 
of  1233  and  1237  R.  E.  Trust  Building,  Philadelphia,  Pa.,  has 
works  at  Siegfried,  Pa.,  with  a  capacity  of  1,500  barrels  a  day  for 
Star  brand  Portland  cement.  Griffin  mills  are  used  for  grinding 
materials.  Information  regarding  materials,  process  and  quality 
of  product  has  been  withheld. 

BRIDGES  &  HENDERSON,  Hancock,  Md.,  manufacture  Cum- 
berland natural  hydraulic  cement  for  the  neighboring  markets. 

THE  BRIER  HILL  IRON  AND  COAL  COMPANY,  of 
Yonngstown,  Ohio,  manufactures  the  Brier  Hill  brand  of  Portland 
cement  (pozzuolana)  by  mixing  and  grinding  together  properly 
prepared  blast  furnace  slag  and  slaked  lime  substantially  accord- 
ing to  process  in  nse  at  other  works,  making  the  same  kind  of  ce- 

PlastlcoD,  a  plMtering  oement.  The  Alabastlne  Co<}  Grand  Bapldg,  Mich. 
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ment  Griffin  mills  are  used  for  grinding,  and  the  Dodge  Manu- 
facturing Company's  rope  transmiasion,  clutehee,  quills,  and  dust- 
tight  bearings  are  installed. 

THE  BRITISH  COLUMBIA  POHTLAND  CEMENT 
WORKS  are  situated  on  False  Creek,  Vancouver,  B.  C,  and  can 
produce  100  tons  a  week.  The  materials  used  are  limestone  and 
claj,  the  limestone  being  crushed  and  then  ground  in  edge-mn- 
ner  mills  weighing  20  tons,  and  the  clay  in  a  separate  mill  of  sim- 
ilar nature.  The  Sturtevant  mills  are  used.  The  dry  powders  are 
niised  in  screw  conveyors  and  a  cylindrical  dry  mixer  revolving 
on  its  axis  and  fitted  with  continuous  conveyors  running  in  op- 
posite directions.  Samples  of  the  mixture  are  tested  for  propor- 
tions and  they  are  corrected  if  necessary.  The  material  then  goes 
to  a  wet  mixer,  where  5  per  cent,  of  water  is  added,  and  the  mixture 
is  thoroughly  pugged  and  run  through  a  brick  machine.  After 
drying  on  the  drying  floor,  to  which  they  are  carried  on  an  end- 
less hand,  the  bricks  are  elevated  to  the  top  of  the  vertical  con- 
tinuous kilns,  burning  300  pounds  of  coal  slack  per  ton  of  cement 
produced.  The  clinker  taken  out  at  the  bottom  is  ground  in  buhr- 
stone  mills.    See  N'ote  B,  page  153. 

THE  BEONSON  PORTLAND  CEMENT  COMPANY,  of 
Bronson,  Mich.,  is  a  Michigan  corporation  with  a  capitalization  of 
$600,000,  mauufacturin'g  the  Bronson  brand  of  Portland  cement 
Cement  was  first  manufacjtured  at  these  works  in  1897. 

Analyses  of  materials  and  product  show: 

Marl.  Claj'.  Cement. 

Silica 1.60           63.75  23.90 

Alumina )  ,„    (      16.40  6.80 

Iron  Glide S  ■'■^    {        6.35  3.60 

Carbonate  of  Calcium 88.90 

Oxide  of  Calcium 2.40  63.90 

Carbonate  of  Magnesium 0.91 

Oxide  of  Magnesium 1.42  0.70 

Sulphuric  Acid  (Anhydride) 0.16              0.14  0.40 

Organic  Matter 6.0O              3.50 

Loss  on  Ignition 0.60 

Carbonic  Acid 3.39 

Alkalies 1.10 

These  analyses  are  made  by  W.  H.  Simmons,  head  chemist,  and 
Walter  Banks,  assistant,  and  are  average  resulte.    The  marl  is  ob- 
tained on  the  700  acres  of  land  belonging  to  the  company,  on 
which  the  works  are  situated,  adjacent  to  the  Lake  Shore  &  Mich- 
See  F.  L.  Smtdth  &  Co.'s  Advertisement  on  Pa^  187. 
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igan.  Southern  railroad.  The  land  is  low  and  wet,  the  top  three 
feet  heing  of  peat.  This  is  removed  by  the  dredge  used,  which 
then  excavates  the  marl,  the  stratum  of  which  averages  40  feet 
deep.     The  dredge  boat  floats  on  the  pond  or  lake  thus  formed. 

The  clay  used  is  a  surface  plastic  clay,  of  which  an  ample  sup- 
ply is  found  on  the  company's  property.  This  clay  is  brought  in 
cars  and  dumped  in  a  shed  provided  for  the  purpose,  from  which 
it  is  conveyed  to  the  edge-runner  mills,  which  do  the  preliminary 
grinding.  Next  the  clay  is  elevated  to  hoppers  above  the  mixing 
floor.  The  marl  is  brought  in  cars  and  dumped  into  pug  mills, 
which  discharge  directly  into  storage  tanks.  At  this  point  careful 
analyses  of  the  marl  are  made.  Next  the  marl  is  elevated  by 
pumps  to  the  mixing  floor,  where  it  is  measured  and  the  requisite 
amount  of  clay  added  and  both  together  thoroughly  pugged.  These 
pug-mills  discharge  into  a  basin,  from  which  the  mixture  is 
pumped  into  tube-mills,  which  perform  the  final  slurry  grinding 
and  discharge  the  slurry  into  a  last  basin.  From  this  basin  the 
slurry  is  pumped  into  large  dosage  tanks,  where  corrections  are 
made,  if  analysis  shows  the  slurry  of  incorrect  composition,  and 
from  which  the  corrected  slurry  is  conveyed  into  the  rotary  kilns. 
From  the  time  the  marl  is  dumped  from  the  cars,  it  is  kept  in  con- 
stant agitation,  and  is  continually  mixed  until  as  slurry  it  is 
pumped  into  the  rotaries. 

The  rotary  kilns  are  six  feet  in  diameter  and  sixty  feet  long, 
xvith  linings  gradjiated  in  thickness  and  of  material  to  suit  the 
temperature  of  the  various  parts  of  the  kiln.     Each  weighs  about 
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fifty  ions,  and  will  bum  from  120  barrels  to  140  barrels  per  day. 
Thfi  fuel  is  pulverized  eoal,  delivered  by  special  mflehinery  and 
an  air  blast.  The  slurry,  about  50  per  cent,  water,  is  pumped  in 
at  the  higher  end  of  the  kilns,  falls  on  wing  plates  and  is  turned 
over  and  dried,  slowly  descending  until  it  is  discharged  from  the 
Idwct  end  as  thoroughly  burned  clinker. 

As  the  clinker  falls  from  the  kilns  it  is  taken  by  a  conveyor  and 
elevator  to  a  <;noler  of  special  design,  which  delivers  the  clinker 
of  proper  temperature  for  the  final  grinding  and  finishing,  wliieh 
i^  done  in  Griffin  milli;.  The  fini>iht'd  product  is  elevated  and  con- 
veyed to  the  storehouse  to  await  shipment,  after  the  final  tests 
for  fineness,  tensile  strength  and  soundness  prove  that  it  is  ready. 

There  is  a  full  equipment  of  boilers,  electric  lighting  macliinen'. 
a  number  of  pumps  of  water,  slurry  and  oil,  air  compressors,  etc. 
A  2r}0  horse-power  engine  runs  the  finishing  mills,  the  Bradley 
Pulverizer  Company's  Griffin  mills.  The  American  Blower  Com- 
pany's exhaust  fans  are  in  use.  Several  rope  transmissions  with  ap 
purtenances  have  been  installed  by  the  Dodge  Manufacturing  Com- 
pany. 

There  are  chemical  and  physical  laboratories  with  complete 
equipment,  also  a  machine  shop.  The  capacity  of  the  works  if 
now  1,200  barrels  a  day.  The  cement  is  used  very  largely  in  the 
middle  west. 

THE  BUCKEYE  POETLAND  CEMENT  COHPAHY,  Belle- 
fontaine,  Ohio,  constructed  works  at  Harper,  Oliio,  in  1889,  apoii 
plans  of  German  expert  engineers  and  chemists  for  cement  plants. 
The  materials  used  are  marl  and  clay.  The  main  bed  of  marl  is 
about  40  feet  deep  and  covers  over  400  acres.  The  clay  is  north  of 
the  marl  bed  and  dips  nnder  it.  Average  analyses  of  the  raw  ma- 
terials and  the  finished  product  show  as  follows: 

MaFl.  Claj.  Cament. 

Carbonate  of  Lime 93.0  20.0 

Lime 62.50 

CarboDEtte  of  Magneaia 1.5 

Magnesin 1.20 

Silica )  (        52.0  21.30 

Alumina f  3.0  ]        17.0  6.95 

Oxide  of  Iron )  (  5.0  2.00 

Sulphuric  Acid 1.0  0.98 

Loss  on  Ignition I   9 '\  ^         3.0  4.62 

Alkalies \   ■^■^  )  2.0 

The  original  process  was  a  semi-wet  process  forming  the  mis- 
Cement  Making  Motors— Northern  Electrie  Mfg.  Co.,  See  page  181 
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tiire  into  bricks,  drying  tlieiii  in  the  air  and  in  tunnel  dryiTS,  and 
burning  in  sliaft  Itilns.  A  rotary  klhi  has  bwii  installed  and 
both  processes  arc  at  present  in  use.  For  both  processes  marl 
tars  are  brought  into  the  mil!  .on  an  inclined  plane  and  dumped 
into  cars  on  a  track  helow,  where  the  marl  ie  weighed  and  the  proper 
amount  of  clay  added  from  bins  adjacent.  For  the  rotary  process 
tlie  material  is  dumped  into  dry  pans',  whence  it  goes  through 
pug-mill  mixers  to  the  kilns  with   about  40  per  cent,  of  wntcr. 

Oil  has  been  -used  for  fuel,  but  powdered  coal  will  be  used 
hereafter. 

The  cooled  clinker  from  the  kiln  is  run  up  an  inclined  plane  in 
cars  to  a  crusher,  thence  thinngh  two  roller  crackers,  passing  a 
separator  on  the  way  to  the  bin  and  being  handleil  by  elevators  and 
conveyors  from  mill  to  mill.  From  the  bin  it  is  dropped  into 
French  buhr  stont  mills  and  thence  it  passes  through  tube-mills. 
An  interesting  comparison  can  be  made  between  the  product  by 
the  different  methods  of  burning.  The  double  Dietzsch  kiln  first 
installed  will  turn  out  TS  to  80  barrels  of  cement  a  day  with  a 
fuel  consumption  of  20  per  cent,  of  the  weight  of  the  cement  pro- 
duced; the  continuous  shaft  kilns  turn  out  oO  barrels  each  and 
consume  30  per  cent,  and  the  rotary  kilns  will  turn  out  120  to 
160  barrels  a  day  with  a  coal  consumption  of  30  per  cent,  of  the 
weight  of  cement  produced.  There  are  three  return  tubular  boil- 
ers of  150  horse-power  each,  a  chemical  filter  for  softening  water, 
and  a  250  horse-power  engine.  A  blower  using  exhaust  steam  for 
heating  air  supplies  the  tunnel  dryers.  There  is  a  very  thorough 
chemical  and  testing  laboratory  in  which  continuioug  analyses  of 
the  material  at  the  wet  mill  are  made,  to  control  the  proportions  of 
tlie  raw  materials. 
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The  plans  are  completed  for  considerably  tnlarging  this  plant 
this  year. 

THE   BUOKHOUN   PORTLAND   CEMENT   COMPANY   is 

a  West  Virginia  corporation  with  offices  in  che  Real  Estate  Trust 
Building,  Philadelphia,  Pa.,  and  works  at  Manheim,  Preston 
county,  West  Virginia.  The  product  is  Buekhorn  Portland  ce- 
ment, the  capacity  of  the  works  being  1,000  barrels  a  day.  The 
rotary  kiln  method  of  burning  is  used.  Sturtevant  Mill  Company's 
crushing  and  grinding  machinery  and  Smidth  ball  and  tube-mills 
are  used  on  raw  materials  and  on  Portland  cement  clinker, 
Smidth's  Davidsen  tube-mills  are  used  for  pulverizing  the  coal 
used  as  fuel  in  the  kilns.    See  Note  S,  page  153. 

BTTFFAIO  CEMENI  COMPANY,  Limited,  is  a  New  York 
State  corporation.  Its  offices  are  located  at  No.  110  Franklin 
street,  and  the  quarries  and  works  are  at  the  intersection  of  Main 
and  Amherst  streets,  Buffalo,  N.  Y.  The  nominal  capitalization 
is  one  hundred  thousand  dollars  ($100,000.00). 

Buffalo  natural  hydraulic  cement  has  been  manufactured  since 
1874.    The  capacity  of  the  works  is  240,000  barrels  annually, 

Buffalo  Portland  cement  has  been  manufactured  since  1878, 
and  the  capacity  of  the  works  is  40,000  barrels  annually.  The 
material  employed  is  a  natural  rock  deposit,  the  average  of  which 
when  burnt  produces  a  cement  which  analyzes  as  follows :  Silicic 
acid,  82.36  per  cent.;  alumina,  8.36;  lime,  52.60;  magnesia,  6.16. 

The  noticeable  features  at  their  plant  are  the  large  continuous 
kilns,  disintegrating  and  grinding  mills,  and  mixing  and  separat- 
ing appliances,  patents  for  which  they  control.  Bradley  Pulveriz- 
ing Company's  Griffin  mills  are  in  use  for  grinding.  This  company 
also  produces  a  ground  limestone,  which  analyzes  as  follows:  Car- 
bonate of  lime,  90.50  per  cent.;  silica,  6.82;  iron,  .56;  carbonate  of 
magnesia,  .30. 

BURNS  CEMENT  COMPANY,  Burns,  Kansas.  See  Note  A, 
page  152. 

CALIFORNIA  PORTLAND  CEMENT  COMPANY,  Coiton, 
Cal.— The  plant  was  erected  in  1893.  The  works  are  about  three- 
quarters  of  a  mile  from  the  railroad  station  and  the  Southern 
Pacific  and  the  Atchison,  Topeka  &  Santa  Fe  railroads  have  tracks 
to  the  doors  of  the  warehouse.   The  location,  on  the  slope  of  Slover 

The  SUndard  Plaster  Co.,  RulTalo,  N.T.,  uiakes  Calcined  Plaster  or  Stnceo 
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Mt.,  enabled   the  constructors  to  utilize  gravitation   for  convey- 
ing material  B. 

An  extensive  ledge  of  calcite  stands  on  edge  in  the  heart  of  the 
hill  and  this  furnishes  tlie  lime  congtituent  of  the  cement.  The 
quarries  are  half-way  up  the  hill.  At  the  quarry  the  rock  is 
loaded  into  care,  hauled  by  burros  through  a  tunnel  four  hundred 
feet  long,  then  dumped  into  a  chute  three  hundred  and  seventy 
feet  long  down  the  side  of  the  hill,  that  delivers  it  at  the  crusher 
on  the  upmost  terrace  of  the  mill.  The  limestone  is  put  through 
a  jaw  crusher  first,  then  passed  over  a  jig-conveyor  with  a  gridiron 
screen  that  removes  the  finely  crushed  rock,  while  the  coarser 
rock  gravitates  to  a  small  crusher.  After  reduction  to  nut  size 
all  the  rock  is  delivered  to  a  storage  bin  located  below  the  crusher 
terrace,  but  above  the  mixing  and  grinding  room. 

The  clay  pits  are  at  Ferris,  on  the  Santa  Fe  railroad,  about 
thirty  miles  from  the  works.  The  clay  is  air-dried  at  the  pits  by 
plowing  up  large  patches  and  exposing  it  for  weeks  to  the  deesi- 
cating  California  atmosphere.  It  is  delivered  at  the  works  in  ears 
and  unloaded  into  large  storage  bins  of  5,000  yards  capacity.  A 
small  car  and  incline  serves  to  elevate  the  clay  as  required  to  a 
small  bin  alongside  the  bin  for  crushed  rock.  On  account  of  the 
drjTiess  of  the  climate  and  materials,  drying  kilns  are  not  used 
either  for  rock  or  clay. 

In  the  mixing  room  is  a  battery  of  four  Griffin  mills  for  grind- 
ing the  raw  materials.  A  steelyard  of  fifteen  hundred  pounds  ca- 
pacity, with  a  dumping  hopper,  is  swung  under  the  rock  bin,  a 
charge  drawn,  then  under  the  clay  bin,  a  charge  of  clay  drawn. 


The  "Howes"  Automatic 
Friction  Drive  Packer 


Swiftest,  strongest  and  most  durable.  Dust- 
proof  gears  and  bearings.  Cement  liiixiDg 
and  blending  apparatus.  "  £ureka"  Magnetic 
Separators  for  extracting  metallic  particW 
from  any  material  such  as  fertilizers,  lime,  etc. 
Packers  for  packiog  all  kinds  of  materials. 


THE  S.  HOWES  CO. 


Eureka  Works      SILVER  CREEK,  N.  V. 
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then  over  a  hopper  below  the  floor,  that  discharges  into  an  ele- 
vator boot.  The  first  mixing  is  done  in  discharging  the  rock  and 
clay  into  this  elevator  boot.  The  elevator  spouts  the  material  into 
feeding  hoppers  above  the  Griffin  mill,  The  mills  reduce  the  raw 
mix  to  the  required  degree  of  fineness  and  deliver  it  to  the  serew- 
mising  conveyors  that  discharge  into  large  storage  bins  under- 
neath the  floor  of  the  mixing  room.  Beneath  the  raw  mix  storage 
bin  is  a  screw  conveyor  feeding  the  raw  mix  to  tlie  kiln  at  an) 
rate  desired  by  the  burner  in  charge,  the  regulation  being  effected 
by  shifting  a  belt  on  a  col*ed  pulley. 

The  next  lower  terrace  has  a  kiln  shed  with  two  rotary  kilns, 
each  seventy-five  feet  long  and  of  special  design.  Petroleum  is 
used  for  fuel.  It  is  fed  into  a  gas  producer  opposite  the  end  of 
the  rotary.  The  blast  is  from  individual  fan  blowers  that  require 
but  little  power  to  run  and  admit  of  using  a  hot  bla«t.  These  and 
other  features  of  the  process  are  covered  by  the  Buryee  patents. 

On  a  level  with  the  kiln  building  is  the  clinker  cooling  shed. 
Descending  ten  feet  more,  the  level  of  the  engine,  boiler  and  dy- 
namo house  is  reached.  Both  steam  and  electric  power  are  used. 
A  portion  of  the  electric  power  is  taken  from  the  Eedlands  Elec- 
tric Light  and  Power  Company,  and  part  is  generated  at  the 
works. 

The  kilns  and  blowers  are  run  by  individual  steam  engines,  the 
crushers  and  mills  in*he  raw  material  department  are  mn  by  a 
motor  set  in  an  adjoining  room.  The  shaft  of  the  elinker-grind- 
ing  room  is  run  either  by  the  engine  or  dynamo,  the  shaft  being 
so  coupled  that  a  change  from  one  power  to  the  other  can  be  made 
instantaneously.  The  dynamo  is  also  run  as  a  motor  when  taking 
power  from  the  Redlanda  Power  Company.  The  buildings  are  lit 
by  electricity, 

Ball  and  tube-mills  are  used  in  reducing  the  clinker.  The 
original  and  only  invoice  of  Greenland  pebbles  received  coat  $45 
per  ton  delivered  at  t)ie  works.  Afterward  California  pebbles 
were  found  at  a  short  distance  from  the  works.  They  are  quartz, 
not  so  perfect  in  shape  or  size  as  the  Greenland  pebbles,  but  they 
have  proven  equally  satisfactory  for  grinding  purposes  and  they 
cost  $S  per  ton  for  the  hand-selected  quality.  The  stockhouse  bins 
are  on  a  level  with  the  mill  room  and  have  a  storage  capacity  of 
40,000  barrels  in  bulk  in  eight  bins. 

Parkhnrst  Combined  Cnrband  Gaiter.  Apply  to  D.  C.  Bnntiii,  Indlanapolici 
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A  screw  conveyor  takes  the  cement  from  the  Btockhouse  to  the 
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cept  that  F,  L.  Smidth  .&  Co-'e  DavidBen  tube-mills  are  used  in 
grinding  toth  raw  materials  and  Portland  cement  clinker.  See 
Note  B,  page  152. 

THE  CASTALIA  PORTLAND  CEMENT  COMPANY  is  a 
Pennsylvania  corporation  with  offices  at  701-702  Publication  Build- 
ing, Pittsburg,  Pa.,  aad  works  at  Castalia,  Ohio.  Their  Tiger 
brand  of  Portland  cement  was  first  introduced  to  the  trade  in 
September,  1898,  and  the  sales  have  been  so  satisfactory  that  the 
works  have  been  increased  to  a  capacity  of  1,500  barrels  a  day. 
The  capitalization  of  the  company  is  $300,000.  It  owns  from  500 
to  600  acres  of  marl  and  clay  in  Erie  county,  Ohio.  The  plant 
waa  designed  by  Lathbury  &  Spackman.  The  wet  process  and 
rotary  kilns  aje  used  in  the  manufacture.  Eleven  kilns  have  been 
installed,  using  powdered  coal  for  fuel  and  the  American  Blower 
Company's  drait  system.  The  Bradley  Pulverizer  Company's  Grif- 
fin mills  are  used  in  grinding  and  the  S,  Howes  Company's  pack- 
era  put  the  cement  into  packages.  C.  0.  Bartlett  &  Co.'s  four  com- 
partment dryer  is  in  use  for  drying  coal. 

THE  CATSKILL  CEMENT  COMPANY,  Smith's  Landing, 
New  York,  is  constructing  works  for  the  manufacture  of  Catskill 
brand  of  Portland  cement,  with  a  capacity  of  300  barrels  a  day. 

Chemical  analyses  of  the  finished  cement  show  an  average  com- 
position as  follows,  according  to  the  reports  of  the  company; 
Silica,  23.44  per  cent. ;  alumina,  6.35 ;  iron  peroxide,  3.99 ;  lime, 
63.21;  magnesia,  1.15;  sulphuric  acid  anhydrous,  1.35. 

Information  regarding  materials  used  and  process  has  been 
withheld. 

CAYUGA  LAKE  CEMENT  COMPANY,  Ithflca,  N.  Y.  See 
Note  C,  page  153. 

CHAUTAUQUA  CEMENT  COMPANY,  Bumhams,  N.  Y. 
See  Note  A,  page  152. 

CHELSEA  PORTLAND  CEMENT  COMPANY,  Ltd.,  De- 
troit, Mich.,  is  reported  as  incorporated  to  construct  cement  works. 
See  Note  A,  page  152. 

THE  CHICAGO  POSTLAND  CEMEHT  COMPAKT,  No. 
513  Stock  Exchange  Building,  Chicago,  III.,  has  constructed 
works  at  Ogleaby,  111.,  for  the  manufacture  of  AA  Chicago 
brand  of  Portland  cement,  with  a  capacity  of  1,000  barrels  a  day. 


For  "  Kodem'*  Cemeot  Machiner;,  see  adv.  on  page  166. 
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(View  ot  traia  bearing  fourteen  Oriflin  Mills  to  loU  Cement  Compsny.} 

"MOST  SATISFACTORY 
AND  ECONOMICAL" 

lOU  PODTLAHD  CEMENT  COMPANY 

Detroit,  Mich.,  October  16, 1900. 
BRADLEY  PULVERIZER  COMPANY,  Boeton,  Maae.: 

Gentlemen— YoMT  inquiry  ob  to  the  sBtisfaction  the  Griffln 
Mille  are  giving  us  duly  received.  We  have  (ort^-two  30-iDch  Grif- 
fln Mills  in  our  plant.  The  writ»r  has  had  a  large  experience  with 
most  kinds  of  grinding  machinery,  aod  is  prepared  to  say  that  for 
grinding  Portland  cement  clinker  the  GrifSn  Mill  is  the  most  sat- 
iafaclory  and  economical  grinding  machine  on  the  market.  Each 
of  the  above  mills  has  at  times  run  over  ten  barrels  per  hour,  and 
on  long  runs  has  averaged  nine  and  a  half  barrels  each  per  hour. 
Yours  truly, 

rOLA  PORTLAND  CEMENT  COMPANY, 
(Signed),  Per  John  T.  HoLMBti,  Managing  J>irector. 


We  Invite  everyone  Interested  In  reducing  refractory 
substances  to  an  even  degree  of  fineness  to  write  for 
descriptive  catalogue  of  this  remarkable  mill.  It 
will  surely  Interest  you  and  may  save  you  money. 


BRADLEY  PULVERIZER  COMPANY 

92  STtTE  STREET,  BOSTON 
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Litiio  rock  and  slmle  diiyM  are  the  materials  used.  Fourteen  feet 
of  the  latter,  in  two  layers  separated  by  ^  thin  coal  seam,  imder- 
lie  twenty-two  feet  of  the  former,  on  tlie  company's  property,  of 
which  there  is  about  2,000  acres.  Analyses  of  the  raw  materials 
show  as  follows : 

Llmeslooe.  Clay. 

Silica 6.06  53.12 

Alumina )    „„„(  20.60 

Iron  Glide )    ^'^i  4.09 

Lime 49.46  4.02 

Magnesia 0.91  2.84 

Sulphuric  Anhydride 0.10 

Ignition  Loea 39.06  13.70 

The  dry  process  is  used.  From  the  quarry  crusher-house  the 
rock  and  clay  are  taken  by  an  aerial  tramway  into  the  mill  build- 
ing and  directly  to  two  .revolving  dryers.  The  dried  material  is 
stored  in  great  storage  bins,  from  which,  as  required,  it  is  auto- 
matically drawn  and  delivered  by  elevator,  conveyors  and  auto- 
matic feeders  to  Smidth  ball-mills.  By  elevator  and  conveyors 
the  partially  pulverized  material  then  goes  to  a  storage  and  equal- 
izing bin  from  which  it  is  drawn  by  automatic  machinery  and 
conveyed  to  the  Davidsen  raw  tube-mills,  which  reduce  it  to  very 
fine  powder  that  flows  continuously  by  elevator  and  conveyors  into 
the  large  feed  bins  above  the  kilns.  Kotary  kilns  receive  this  dry 
powder  from  mechanical  feeders  and  produce  the  cement  clinker 
by  means  of  heat  maintained  day  and  night  at  a  temperature  of 
about  3,000  degrees  Fahrenheit,  using  pulverized  coal  blown  in  by 
air  pressure  fans.  Automatic  machinery  cools  the  clinker,  which 
is  meehanieally  stored  by  conveying  machinery.  From  the  eiinker 
storage  bins  conveyors  take  the  cold  clinker  to  Smidth  ball-mills, 
-fed  automatically,  and  the  partially  pulverized  clinker  is  then  ele- 
vated to  a  storage  bin  over  the  Davidsen  cement  tube-mills,  which 
finally  pulverize  it  to  the  required  fineness  for  Portland  cement. 
The  finished  cement  is  automatically  conveyed  by  machinery  to 
and  distributed  in  the  stockhouse,  where  the  bins  have  a  ca- 
pacity of  40,000  barrels.  Sacking  and  barreling  machinery  in 
the  stockhouse  insure  uniform  weight  and  perfect  package. 

The  Bradley  Pulverizer  Company's  firiftin  mills,  also  ball  and 
tube-mills  are  used  in  grinding  raw  materials  and  Portland  ce- 
ment clinker.  The  Robins  Conveying  Belt  ('ompany"s  belt  con- 
veyors and  the  Webster  Manufacturing  Company's  elevating,  con- 

Mltrb  Umde  Power  Connections  by  Kordjrlie  &  Mitrmon  Co.,  ludlaDapollB 
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vujing  and  power  transmission  machinery  are  in  use.  The  plant 
is  operated  very  largely  by  electricity,  the  Northern  Electrical 
Manufacturing  Company's  motors  being  used.  The  laboratory  is 
fully  equipped  for  making  analyses  and  physical  testa. 

THE  CHICKAMAUGA  CEMENT  COMPANY,  Rossville, 
Ga-,  four  miles  from  Chattanooga,  Tenn.,  has  begun  the  construc- 
tion of  works  for  the  manufacture  of  the  Chickamauga  brand 
Portland  cement  and  Dixie  brand  of  natural  hydraulic  cement. 

THE  CLAHK  COXTNTY  CEMEXT  COMPANY,  Sellersburg, 
Ind.,  is  an  Indiana  corporation  with  a  plant  capable  of  making 
!)00  barrels  a  day  of  Mason's  Choice  Hammer  and  Trowel  brand 
of  Louisville  natural  hydraulic  cement  from  the  natural  rock  cal- 
cined with  coal  in  upright  kilns  and  ground  in  stone  mills. 

THE  CLINTON  CEMENT  COMPANY,  P.  0.  Box.,  177, 
Pittsburg,  Pa.,  is  a  Pennsylvania  corporation  manufacturing  the 
Clinton  brand  of  Portland  cement.  The  capacity  of  the  works 
is  150  barrels  a  day.  The  cement  is  made  by  mixing  limestone 
and  properly  treated  blast  furnace  slag  in  due  proportions,  cal- 
cining the  mixture  in  rotary  kilns  and  grinding  the  resulting 
clinker.  This  is  the  first  factory  using  this  method  of  manufac- 
turing Portland  cement  to  be  erected  in  this  country.  It  was  de- 
signed by  Lathbury  &  Spackman.  F.  L,  Smidth  &  Co.'s  Davidsen 
tube-mills  are  uaed  to  grind  the  Portland  cement  clinker, 

THE  COLORADO  PORTLAND  CEMENT  COMPANY  has 
constructed  works  at  Portland,  Colo.,  for  the  manufacture  of 
Portland  cemont  from  a  mixture  of  cement  rock  and  limestone 
similar  to  that  used  in  the  I^ehigh  district  of  Pennsylvania.  Analy- 
sis of  the  finished  cement  shows,  silica,  81.88  per  cent.;  alumina, 
7.14;  sesquioxide  of  iron,  2.85;  calcium  oxide,  64.94;  magnesia, 
trace;  alkalies,  1.18;  sulphuric  acid,    0.73;    carbonic    acid    and 
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1  AMERICAN  BLOWER  COMPANY 

-*■  DETROIT,   MICH. 
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water,  1.08.  A  Griffin  mill  is  used  for  grinding.  Information 
regarding  process  of  manufacture,  capacity  of  plant  and  capital- 
ization has  been  withheld. 

THE  COLUMBIA  PORTLAND  CEMENT  COMPANY,  Cleve- 
land, Ohio.,  is  reported  to  have  been  incorporated  in  Delaware  by 
Cleveland  and  Pittsburg  capitalists.     See  Note  A,  page  153. 

THE  CONSOLIDATED  CEMENT  COMPANY,  509  Gold- 
smith Building,  Milwaukee,  Wis.,  ia  constructing  a  plant  concern- 
ing which  no  information  has  been  received  except  that  the  Web- 
ster Manufacturing  Company's  elevating,  carrying  and  power 
transmission  machinery  is  being  installed.     See  Note  B,  page  152. 

THE  COPLAY  CEMENT  COMPANY,  Allentown,  Pa.,  is  a 
Pennsylvania  corporation  with  works  at  Coplay,  Pa.  The  first 
works  of  the  company  were  established  in  1866  for  the  manu- 
facture of  natural  hydraulic  cement  by  the  usual  vertical  kiln 
method  of  calcination  and  mill-stone  method  of  grinding,  and 
now  have  a  capacity  of  about  600  ban-els  a  day.  Mr.  D.  0.  Saylor, 
the  president  of  the  company,  after  some  study,  decided  that  a 
product  comparing  favorably  with  foreign  Portland  cementa  could 
be  made  from  the  natural  rock  available.  During  the  five  years, 
1890-1895,  experiments  were  made  upon  methods  of  combining 
rocks  of  different  chemical  composition  to  secure  the  proper  pro- 
portion for  a  high  quality  of  Portland  cement,  and  in  the  latter 
year  the  first  Portland  cement  manufactured  in  the  United 
States  was  turned  out.  The  cost  of  manufacture  was  so  great 
that  competition  with  the  foreign  cements  and  with  the  prejudice 
in  their  favor  wus  very  difficult,  but  the  uniformly  high  quality 
of  oement  put  on  the  market  and  the  introduction  of  improve- 
ments reducing  the  price  have  praotically  removed  both  these 
difficulties.  The  first  continuous  kiln  was  built  in  1893,  a  Danish 
development  of  the  Dietzsch  kiln,  and  eleven  are  now  in  use.  The 
_  raw  material  is  run  through  crushers  and  crackers  into  bins,  from 
which  they  are  mixed  in  proportions  determined  by  analyses 
made  frequently.  Sturtevant  crushing  and  grinding  machinery 
is  used.  The  mixture,  weighed  out  in  automatic  scales,  is  put 
through  mill-stones  and  is  kneaded  in  pug-mill  and  brick  ma- 
chines. A  small  amount  of  natural  cement  is  used  to  give  con- 
sistency to  the  bricks.  Chambers  Brothers'  brick  and  clay  work- 
ing machinery  is  in  use.    After  drying  in  tunnel  dryers  the  bricks 
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are  elevated  to  the  top  of  kilns.  The  fuel  is  fed  in  through  stoke- 
holes on  the  floor  below  the  top.  The  clinker  cools  as  it  passes 
down  from  the  combustion  chamber  and  is  ready  to  handle  when 
removed  below.  The  clinker  is  ground  in  Smidth  ball  and  tube- 
mills  and  the  finished  product  is  stored  in  bins.  The  capacity  of 
the  mills  is  500  barrels  a  day.  Recently  a  third  plant,  with  a 
capacity  of  1,600  barrels  a  day,  has  been  constructed  upon  the 
latest  designs.  A  comparison  of  the  three  plants  gives  an  excel- 
lent view  of  the  progress  of  the  cement  industry  in  this  country. 
The  quarry  is  about  one-fourth  mile  from  the  plant,  and  the  rock 
is  handled  in  cars  by  locomotive  to  an  elevator,  raised  to  the 
storage  floor  and  dumped  in  separate  piles.  Crushers  on  the  floor 
below  and  rotary  dryers  prepare  the  rock  for  Smidth  ball-mills. 
There  are  ample  storage  bins  at  each  stopping  point,  and  the  ma- 
chinery is  so  arranged  that  it  can  be  run  on  either  cement  rock 
or  limestone  as  desired.  Automatic  weighing  machines  weigh  out 
the  mixture  from  the  8m.iilth  ball-mills  in  proportions  determined 
by  analyses  and  drop  it  into  Davidsen  tube-mills,  from  which  it  is 
elevated  and  conveyed  to  bins  over  the  rotary  kilns,  of  which  there 
are  eight.  Pulverized  coal  is  used  for  fuel,  Smidth  &  Co.'s  tube- 
mills  being  used  as  pulverizers.  The  clinker  falls  from  spouts  kt 
the  lower  ends  of  the  kilns  into  cars  placed  to  receive  it,  each  car 
being  provided  with  a  perforated  pipe,  which  can  be  attached  by 
hose  to  water  tap,  the  clinker  being  cooled  by  the  spray  of  water 
thus  supplied.  Prom  the  clinker  storage  floor  the  material  is 
dropped  into  Smidth  ball-mills,  thence  to  Davidsen  tube-mills, 
and  thence  to  the  stock-house. 

Four  300  horse-power  boilers  furnish  steam  for  two  600  horse- 
power engines,  driving  the  raw  material  and  the  finishing  mills. 


Tons 


NewEmeryMilltor  Limestone, Clay, elc.    Price,  S7M.    Senii  for  circular. 

SniRTEVANT  MILL  CO.,  103  Clayton  SL,  BOSTOH,  MASS. 
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The  kilns  are  run  by  two  engines,  and  variable  speed  countershafts 
are  used.  This  description  is  condensed  from  articles  by  F.  H. 
Ijewis  and  Henry  G.  Meyer,  Jr.    See  Note  B,  page  158, 

CRESCENT  CEMENT  WOUKS,  Long  Point,  Hochelaga, 
county,  Canada,  These  works,  owned  by  Thos.  M.  Moi^gan,  manu- 
facture the  (.Ircscent  and  Diamond  brands  of  conient.  Further  in- 
formation regarding  the  works  is  not  furnished. 

CRESCENT  WHITl'::  UME  COMPANY,  Fayetteville,  Ark. 
See  Note  A,  page  153. 

CROWN  CEMENT  COMPANY,  Allegheny  City,  Pa.  The 
works  of  this  company  at  Bcllaire,  Ohio,  are  not  in  operation  at 
this  time. 

CROWN  PORTLAND  CEMENT  COMPANY,  Lansdowne, 
Md.     See  Note  A,  page  152, 

CUMBERLAND  AND  POTOMAC  CEMENT  COMPANY, 
Cumberland,  Md.,  is  reported  to  have  let  the  contract  for  its  pro- 
posed new  works  at  Pinto,  to  replace  a  plant  recently  burned, 
for  $40,000.    See  Note  A,  page  152. 

CUMBERLAND  HYDRAULIC  CEMENT  AND  MANUFAC- 
TURING COMPANY,  P.  0.  Box  2fi4,  Cuml)erland,  Md.— These 
works  were  burned  in  July,  1900.  New  works  are  now  nearly 
ready  to  supply  the  market  with  Cumberland  natural  hydraulic  ce- 
ment. Smidth  ball-miUs  will  be  used  in  grinding  natural  cement 
clinker. 

CUMBERLAND  VALLEY  CEMENT  COMPANY,  Washing- 
ton, D.  C.    See  Note  B,  page  159. 

THE  CUMMINGS  CEMENT  COMPANY  is  a  Connecticut 
corporation  with  main  office  and  works  at  Akron,  N.  Y.  The  cap- 
italization of  the  company  is  $300,000.  The  works  were  estab- 
lished for  the  manufacture  of  natural  cement  in  1854  by  H.  Cum- 
mings  &  Sons.  The  present  company  was  incorporated  in  1895, 
and  two  brands  of  Portland  cement  are  now  manufactured,  in 
addition  to  the  Obelisk  brand  of  natural  cement.  The  capacity  of 
the  works  for  natural  cement  is  2,000  barrels  a  day;  for  Storm 
King  brand  of  Portland  cement  it  is  500  barrels  a  day,  and  for 
Roman  Rock  Portland  cement,  500  barrels  a  day.  The  Portland 
cements  are  made  from  natural  rock  selected  and  mixed  in  proper 
proportions. 

Vsd  Kejstone  Generators  U  Cement  Planla.— Keygtoiie  Eleotric  Co. 
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THE  DEFIANCE  HYDRAULIC  CEMENT  COMPANY, 
owned  by  Wilhetra  &  Gorman,  has  its  office  at  DefiaJice,  Ohio,  and 
its  works  at  a  short  distance  from  the  city.  Hydraulic  cement  has 
been  manufactured  at  these  works  at  intervals  since  1846.  Con- 
tinuous vertical  kilns  are  used,  the  clinker  being  crushed  and 
ground  on  mill-stones.  The  cement  has  been  used  extensively  in 
Ohio  and  in  parts  of  Michigan  and  Indiana.  The  present  capac- 
ity of  the  works  is  100  barrels  a  day.  Chemical  analysis  of  the 
cement  rock  made  by  B.  C.  Kedzie,  of  the  State  Agricultural  Col- 
lege at  Lansing,  Michigan,  shows:  Organic  matter,  bituminous 
(disappears  on  burning),  14  per  cent.;  silica,  43;  carbonate  of 
lime,  17.7;  carbonate  of  magnesia,  13.3;  alumina,  7.0;  oxide  of 
iron,  7,1, 

THE  DETROIT  PORTLAND  CEMENT  COMPANY,  Union 
Trust  Building,  Detroit,  Mich.,  is  constructing  works  for  the  man- 
ufacture of  Portland  cement,  at  Fenton,  Mich,  which  will  not  be 
ready  to  turn  out  cement  regularly  before  July,  1901.  The  works 
are  designed  by  Lathbury  &  Spackman,  and  the  wet  process  will 
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be  used.  Smidth  ball  and  tube-miUs  will  be  used  in  grinding 
slurry  and  Portland  cement  clinker,  and  also  in  pulverizing  coal 
for  ihe  rotary  Idlne.  Further  details  are  withheld  pending  com; 
pletion  of  the  works. 

THE  DEXTEE  PORTLAND  CEMENT  COMPANY,  Naza- 
reth, Pa.,  is  a  Pennsylvania  corporation,  which  has  located  a  new 
plant  with  a  capacity  of  800  to  900  barrels  per  day  at  Nazareth, 
Pa.,  to  manufacture  the  Dexter  brand  of  Portland  cement.  The 
first  cement  was  turned  out  in  January,  1901.  The  materials  used 
are  the  usual  cement  rock  and  limestone  of  the  Lehigh  district, 
which  is  put  through  the  dry  rotary  kiln  process  and  ground  in 
Smidth  ball  and  tube-mills.  The  Bobins  conveying  machinery  is 
used.  F,  L.  Smidth  &  Co.'a  Davidsen  tube-mills  are  used  to  pul- 
verize the  coal  used  in  the  rotary  kiln  as  fuel. 

THE  DIAMOND  FOBTLAUD  CEHEHT  COXPANY,  Cleveland, 
Ohio,  is  an  Ohio  corporation  with  offices  on  Perkins  avenue  at  the 
crossing  of  the  0.  &  P.  railroad,  and  works  at  Middle  Branch,  Ohio, 
for  the  manufacture  of  Diamond  brand  of  Portland  cement.  The 
works  were  .established  in  1893.  The  materials  used  are  limestone 
and  clay,  which  are  ground  separately  to,  an  impalpable  powder 
and  mixed  in  correct  proportions  as  determined  by  chemical  analy- 
ses. The  mixture  is  moulded  into  bricks,  which  are  dried  and 
burned  in  Dietzsch  Etagen  ovens.  After  selection  the  clinker 
from  the  ovens  is  crushed  and  ground  to  the  desired  fineness  in 
Sturtevant  mills  and  Smidth  ball-mills.  Analyses  of  the  cemeni 
show  as  follows:  Ignition  loss,  1.32  per  cent;  alumina,  7.85;  lime, 
63.22;  sulphuric  anhydride,  1.11;  phosphoric  add,  trace;  silica, 
21.24 ;  iron  oxide,  4.14 ;  magnesia,  0.28 ;  alkalies,  0.68 ;  titanic  acid, 
trace. 

DURYEE  PORTLAND  CEMENT  COMPANY,  Montezuma, 
N.  Y. — The  works  were  destroyed  by  fire  and  are  not  yet  in  oper- 
ation again.  The  company  has  purchased  about  500  acres  of  marl 
land  in  central  New  York,  and  expects  to  erect  a  large  plant  at 
Montezuma.  This  mill  was  the  first  one  that  used  wet  slmry  in 
the  rotary  kiln  in  the  manner  now  used  so  successfully  in  many 
of  the  works  in  Ohio,  Indiana  and  Michigan.  The  ^se  of  the 
process  was  begun  in  1891.    See  Note  D,  page  153. 

THE  EDISON  PORTLAND  CEMENT  COMPANY,  No.  615 

Plastleon,  a  plastering  cement.  The  Alabastloe  Co.,  Hrand  Bapids,  Hlch. 
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A  Plastering  Cement  for  All  Walls 

Sets  hard  as  a  rock. 
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ampte  to  mix— avoiding  all  liability  of  mistakes. 

Qives  a  superior  surface  for  decoratlns  In  any  material. 

Dries  quickly,  permitting  a  saving  of  over  one-half  the 
time  required  to  do  the  same  work  In  ordinary  mortar. 

Sets  dense  and  solid,  making  strongest  possible  protec- 
tion against  fire,  cold  and  heat. 

Does  not  crack,  expand  or  contract,  and  will  never  come 
loose  and  drop. 

Plastering  can  be  done  with  It  the  whole  year,  as  It  Is 
not  subject  to  freezing  after  having  been  applied  for 
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le  best  for  the  dealer  because  it  works  to  the  aatisfactioti  of  the  plasterer 
and  results  to  the  satisfaction  of  the  building  owner;  hence  the  dealer  can 
handle  it  at  a  good  profit. 
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Girard  Building,  Philadelphia,  Pa.,  is  constructing  works  at  Stew- 
artsville,  ti,  J.,  for  the  maiiufaclure  of  Portland  cement,  with 
capacity  of  4,000  barrels  a  day  at  first^ — parts  of  plant  being  built 
with  a  capacity  of  10,000  barrels  per  day. 

THE  EGYPTIAN  PORTLAND  CEMENT  COMPANY,  incor- 
porated in  Michigan  with  a  capitalization  of  $1,050,000,  has  its 
main  offices  in  Detroit  and  is  constructing  works  at  Fenton,  Mich. 
They  will  be  ready  to  supply  the  market  with  their  brand  in  August, 
1901.  Further  information  is  withheld  pending  completion  of 
fforksr 

THE  ELK  RAPIDS  PORTLAND  CEMENT  COMPANY, 
Elk  Rapids,  Mich.,  has  just  completed  works  for  the  manufacture 
of  Elk  Rapids  brand  of  cement,  with  a  capacity  of  600  barrels  a 
day.  The  materials  used  are  marl  and  clay,  which  are  treated  by 
the  wet  process.  The  Bonnot  Company's  machinery  for  manipu- 
lating raw  materials  and  cement  clinker  is  installed,  with  Qriffin 
mills  in  addition  and  the  Webster  Manufacturing  Company's  sys- 
tem of  elevating,  conveymg  and  power  transmission  machinery. 
Dodge  Monufactujing  Company's  rope  transmissions  are  also  in  uae. 

THE  EMPIRE  PORTLAND  CEMENT  COMPANY,  War- 
ners, N.  Y, — The  works  are  located  on  the  Erie  canal.  The  ma- 
terials from  which  the  cement  is  made  are  found  on  the  opposite 
side  of  the  canal,  about  a  half-mile  distant.  A  bed  of  marl  eight 
to  fifteen  feet  in  thickness  is  found  immediately  below  the  sur- 
face, which  is  underlaid  by  a  bed  of  clay,  in  which  is  a  large  amount 
cf  carbonate  of  lime.  The  cement  is  made  from  a  mixture  of  ma- 
terial from  these  two  beds,  equal  parts  from  each.  Cement  was 
first  made  by  the  present  process  early  in  1890,  The  capacity  of 
the  works  is  150,000  barrets  a  year.  A  clam-shell  dredge  is  used 
to  raise  the  materials  from  their  beds.  The  cars  in  which  they 
are  deposited  are  hauled  by  a  locomotive  to  the  foot  of  the  in- 
cline to  the  overhead  bridge  over  the  canal,  whence  they  are  hauled 
into  the  mill  by  cable.  There  being  too  much  water  in  the  mass 
for  proper  working,  the  clay  is  deposited  in  front  of  two  revolv- 
ing dryers,  into  which  it  is  regularly  discharged.  The  dried  clay 
drops  out  below  and  is  carried  by  an  elevator  and  conveyor  to  buhr- 
stone  mills  and  ground.  An  elevator  discharges  it  into  weigh- 
ing hoppers.     The  wet  marl  is  dumped  into  edge-mnner  millB  be- 

See  F.  L.  Smidth  &  Co.'s  Advertisement  on  Page  187. 
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low  the  track  level,  the  proper  ])roportion  of  the  dried  clay  U 
added  and  the  two  materials  are  thoroughly  ]nixed.  It  is  some- 
times necessary  to  reduce  the  proportion  of  water  in  this  mis- 
ture.  A  dryer  is  used  to  dry  a  part  of  the  slurry,  which  is  then 
used  to  stiffen  the  material  next  following.  Each  charge  from  tht 
edge-runners  is  elevated  to  two  vertical  pug-mills.  The  slurry  if 
still  too  moist, for  making  bricks.  A  workman  receives  the  dis- 
charge from  the  mill  on  wooden  slats,  which  are  stacked  on  can 
run  for  24  hours  through  dr^'ing  tunnels,  and  elevated  to  the  kih 
doors.  'Phe  slurry  when  dry  is  usually  in  lumps  of  proper  sia 
for  dumping  into  the  kiln.  The  empty  cars  of  slats  arc  lowered  bi 
another  elevator  and  returned  to  the  pug-mill.  There  are  18  dome 
kilns,  each  13  feet  in  diameter  and  45  feet  high,  encased  in  sheet 
iron.  The  charge  is  made  np  of  alternate  layers  of  slurry  am 
eoke,  the  charge  is  allowed  to  bum  out,  when  air  is  drawn  throup) 
the  hot  clinker  by  means  of  a  fan,  and  the  air  thus  heated  is  am 
to  help  the  work  of  the  furnaces  supplying  heat  to  the  drying  tun 
nels.  The  cooled  clinker  is  carefully  sorted,  and  underhumt  ma 
terial  is  rebumed.  The  good  clinker  is  loaded  on  barrows,  elevalei 
to  the  second  floor  and  dumped  into  the  crusher  hopper,  Afte 
passing  through  the  crashers  it  is  run  through  one  of  ten  rock 
emery  mill-stones  of  the  Sturtevant  Mill  Company.  Smidtl 
and  tiibe-mills  are  also  used  for  grinding.  Two  vacuum  s( 
tors  insure  a  vor\-  finely  ground  product.  Two  brands  are  i 
factured,  the  first  grade  being  callcrl  Empire,  and  the  s 
Flint,  Chemical  analysis  of  raw  materials  and  product 
as  follows: 

Silica 0.26ft        V)AH        22.04 

A1"«'A"^% \   0.10  20.95)'  |-*? 

Iron  Oxide \  I  3.41 

Carbonateof  Lime 94.39  25.80 

Lime 60.92 

CarboQate  of  Magnesia 0.38  0.99 

Magnesia 3.53 

Lobs  on  Ignition 4.64  8.50 

Sulphuric  AQhydride 2,2rj 

THE  PORT  SCOTT  HYDRATILTC  CEMENT  COMP 

Fort  Scott,  Kan.,  is  a  Missouri  corpoi'ation  of  Kansas  City 
with  works  at  Fort  Scott.  Kansas,  having  a  capacity  of  fiOO  1; 
in  leu  hours,  making  the  f.uir  star  hnind  of  Fort  Si'ott  n 
hydraulic  cement.     A   i-lu>niicitl   inuilysis  <>(  Ihc  <-cmciit  rock 

Electric  Motors  and  Ueiierators    See  Northern  Electric  Mf^.  Co.,  paj 
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as  raw  material  shows:  Silica,  17.36  per  cent,;  oxide  of  iron, 
5.46 ;  alumina,  3.06 ;  calcium  carbonate,  61.51 ;  magnesium  car- 
bonate, 11.09;  undetermined,  2.64.  The  usual  calcination  and 
gradual  reduction  process  is  used  in  preparing  the  cement  for 
market. 

FOWLEB   &  -PAT,    Mankato,   Minn.,   own    works   at   Austin, 
Minn.,  with  a  caoacitv  of  100  barreU  a  day  of  Austin  natural  hv- 
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Company's  machinery  is  used  for  grinding  the  limestone  used, 
and  that  Smidth  ball  and  tube-millB  are  used  for  grinding  the 
Portland  cement  clinker.    See  Note  B,  page  153. 

THE  GERMAN-AMEKICAN  PORTLAND  CEMENT 
WORKS,  LaSalle,  Illinois,  are  owned  largely  hy  German  capital- 
ists also  interested  in  German  Portland  cement  works.  See  Note 
C,  page  ISS. 

THE  GLASGOW  CEMENT  WORKS  has  been  known  for  some 
time  as  the  James  River  Cement  Works,  and  is  incorporated  under 
that  name.  Reference  should  be  made  to  the  latter  for  description 
of  plant. 

THE  OLEKS  FAILS  POBTLAin)  CEMENT  COHPANT,  Glen^ 
Falls,  N.  Y. — The  works  of  the  company  are  located  on  the  Glens 
Falls  Feeder  Canal,  where  it  is  crossed  by  the  tracks  of  the  Dela- 
ware &  Hudson  Company  railroad,  thereby  affording  water  and  rail 
transportation  for  the  shipment  of  their  cement.  These  works  dur- 
ing the  past 'year  have  been  entirely  rebuilt,  greatly  enlarged,  and 
remodeled  so  as  to  conform  to  the  best  cement  engineering  prac- 
tice of  the  present  day.  Through  the  entire  plant  the  construc- 
tion has  been  of  brick  and  iron.  The  permanent  character  of  the 
buildings,  with  the  numerous  economies  that  have  been  introduced 
throughout  the  work,  makes  this  plant  a  model  one.  The  raw  ma- 
teriaJg  from  which  the  cement  is  made  surround  the  factory,  and 
embrace  a  large  tract  extending  on  both  sides  of  tiie  Glen  Falls 
Feeder,  and  on  both  sides  of  the  Hudson  river.  These 
'  materials  consist  of  limestone  and  an  overlying  clay.  The 
limestone  is  found  as  usual  in  layers  of.  varying  thickness,  differing 
slightly  in  their  chemical  analysis.  But  by  care  in  the  selection 
and  combination  of  these  layers,  an  extremely  uniform  product  is 
obtained  for  the  average,  which  does  not  vary  more  than  one  per 
cent,  in  the  amount  of  carbonate  of  lime  it  contains.  The  clay  is 
found  in  large  deposits  over  the  limestone,  and  is  singularly  favor- 
able to  cement  making  on  account  of  its  freedom  from  coarse  sand 
and  the  uniform  character  of  its  constituents.  The  raw  materials 
are  treated  by  the  dry  process.  The  limestone  and  clay  are  first 
dried  and  partially  reduced  by  crushers  and  rolls.  They  are  tlien 
accurately  weighed  in  th?  proper  proportions  in  automatic  scales. 
After  being  weighed,  the  materials  are  thoroughly  mixed,  then  still 
further  reduced  to  a  6ne  powder  by  grinding  mills,  from  which  the 
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mixture  is  elevated  to  a  large  bin,  and  then  in  turn  it  is  fed  to  the 
wet  mixers,  where  it  is  properly  tempered  with  water  to  allow  it 
to  be  made  into  hricks.  The  hricks  are  then  run  into  drying  tun- 
nels, and  are  heated  by  waste  heat  carried  in  a  duct  from  the 
boiler,  and  driven  by  blowers  through  the  tunnel  system. 

After  being  thoroughly  dried,  the  bricks  are  elevated  to  the  top 
floor  of  the  kiln  building,  where  they  are  fed  into  Schofer  kilns,  and 
properly  burnt.  These  Schofer  kilns  are  an  improvement  on  the 
Dietzseh  kiln,  and  are  very  economical  in  fuel.  Like  all  the  improved 
German  kilns,  while  very  simple  and  nniform  in  their  working  when 
properly  controlled,  many  disastrous  failures  have  taken  place  from 
attempting  to  operate  them  theoretically  with  inexperienced  men. 
In  the  Glens  Falls  Portland  Cement  Works  it  was  found  necessary 
to  employ  head  burners  trained  in  the  old  works  of  Europe.  Prom 
the  kilns,  the  clinker  is  conveyed  to  the  ball-mills,  where  the  first 
reduction  is  made  with  steel  balls.  From  these  it  passes  to  the  tube- 
mills,  where  the  final  reduction  is  made  with  flint  pebbles.  The 
finely  ground  cement  is  now  ready  for  stosing,  and  is  con- 
veyed to  the  stere-house,  where  it  is  deposited  in  separate  bins,  each 
holding  from  four  hundred  to  twenty-five  hundred  barrels,  where 
the  cement  is  carefully  sampled  and  then  tested.  Average  analyses 
of  the  Iron  Clad  brand  show,  lime,  63.50  per  cent. ;  silicic  acid, 
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31.50  per  cent.;  clay  and  iron  oxide,  10.50  per  cent.;  magBesia 
1,80  per  cent.;  alkalies,  0.40  per  cent.;  sulphuric  acid,  1.50  pei 
cent.;  loss,  0.80  per  cent. 

THE  GLOBE  CEMENT  COMPANY,  Scllersburg,  lud.,  maiiu 
factures  the  Globe  brand  of  Louisville  natural  hydraulic  cement  bi 
the  process  described  under  Louisville  Cement  Compa^ny. 

THE  GOLDEN  RULE  CEMENT  COMPANY,  Sellersburg 
Ind.,  is  an  Indiana  corporation  manufacturing  the  Arm  and  Ham 
nier  brand  of  Louisville  natural  hydraulic  cement  by  the  usual  pro 
cess  of  the  district.  See  Louisville  Cement  Company  for  descrip 
tion.    Cement  was  first  made  at  these  works  August  8,  1898. 

THE  GOSHEN  PORTLAND  CEMENT  COMPANY,  Goshen 
Ind.,  is  constructing  works  a  short  distance  from  Elkhart,  Ind.,  bn 
has  not  replied  to  requests  for  information. 

THE  GRAYLING  PORTLAND  CEMENT  COMPANY  is  rc 
ported  as  organized  with  Wm.  M.  Courtis,  of  Detroit,  as  consult 
ing  engineer,  and  G.  A.  Campbell,  407  North  Linn  street,  Wes 
Bay,  Mich.,  as  an  interested  party. 

THE  GREAT 'northern  PORTLAND  CEMENT  COM 
PANY,  Detroit,  Mich.,  is  a  New  Jersey  corporation  with  an  author 
ized  capitalization  of  $5,000,000,  which  is  constructing  works  a 
Baldwin,  Mich.,  for  the  manufacture  of  Portland  cement.  It  ii 
proposed  to  build  the  plant  in  units  of  1,000  barrels  capa.city  pel 
day,  increasing  the  sine  of  the  plant  from  year  to  year  as  may  be  de 
sired.  The  first  unit  of  1,000  barrels  capacity  is  now  under  con 
struction. 

THE  HANOVER  PORTLAND  CEMENT  COMPANY,  Han 
over,  Ontario,  Canada.^No  information  has  been  received  eon 
ceming  the  works  except  that  a  large  additional  building  has  re 
cently  been  erected  and  that  the  Sturtcvant  Mill  Company's  nia 
chinery  is  used  for  grinding  marl  and  Davidsen  tube-mills  ii 
grinding  Portland  cement  clinker.     Sec  Note  B,  page  152. 

THE  HECLA  PORTLAND  CEMENT  AND  COAL  MTNIN( 
COMPANY  will  soon  be  incorporated  to  build  works  for  makin; 
cement  at  West  Bay  City,  Mich.,  and  will  operate  coal  mines  nea 
the  plant.  The  present  address  of  those  interested  in  the  compan; 
is,  TJ.  R.  Loranger.  505  Crapo  Block,  Bay  City,  Mich.     The  offio 
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of  the  incorporated  company  will  be  in  Union  Trust  Building,  De- 
troit, Mich. 

THE  HELDERBEKG  CEMENT  COMPANY,  Albany,  N.  Y., 
in  its  works  at  Howe's  Cave,  N.  Y.,  ijsea  the  wet  or  eemi-wet  pro- 
cess in  making  Portland  cement,  although  the  raw  material  is 
the  usual  hard  cement  rock.  The  company  also  makes  a  brand  of 
natural  cement.  .  The  two  plants  at  Howe's  Cave  have  been  under 
the  same  management  for  several  years.  The  Bonnot  Company's 
installation  of  cement-making  machinery  is  in  the  Portland  cement 
works,  also  the  Bradley  Pulverizer  Company's  Griffin  mills  and  P. 
L.  Smidth  &  Co.'s  Davidsen  tube-mills  for  pulverizing  caw  material 
and  Portland  cement  clinker.  The  American  Blower  Company's 
draft  system  is  in  use,  including  a  powdered  coal  burning  outfit  for 
ten  rotary  kilns.  Further  information  is  withheld.  See  Note 
D,  page  153. 

THE  HER(;ULES  CEMENT  COMPANY,  Catasauqua,  Pa., 
lias  constructed  works  at  Coplay,  Pa.,  for  the  manufacture  of 
Portland  and  natural  hydraulic  cements.  Information  as  to  raw 
materials,  process,  character  of  product,  has  been  withheld. 

THE  HOOSIER  CEMENT  COMPANY,  Sellersburg,  Ind., 
manufactures  Louisville  natural  hydraulic  cement  by  the  usual 
natural  cement  process,  using  vertical  continuous  kilns,  b'uhr- 
stonc  mills  and  screens.  The  works  were  put  in  operation  in  De- 
cember, 1899,  and  have  a  capacity  of  500  barrels  a  day. 

HOUSTON  BEOS.,  Thirty-second  street  and  Pennsylvania  rail- 
road, Pittsburg.  Pa.— This  firm  reports  that  they  arc  large  stock- 
holders in  cement  factories,  and  two  brands.  Rex  Portland  and 
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Samson  Portland,  are  marketed  as  their  manufacture.  They  also 
market  Flint  Rock,  Roeendale  and  Cumberland  Valley  brands  of 
natural  hydraulic  cement,  and  Vulcanite  brand  of  Portland  ce- 
ment. No  informatioB  concerning  materials,  methods  of 
manufacture  and  quality  of  product  has  been  received,  except  eon- 
eeming  Vulcanite  Portland  cement,  which  see, 

HOWARD  HYDRAULIC  CEMENT  COMPANY,  Cement,  Ga. 
See  Not*  A,  page  153. 

THE  ILLINOIS  PORTLAND  CEMENT  COMPANY,  Chi- 
cago, III.    See  Note  A,  page  153. 

THE  ILLINOIS  STEEL  COHFANT,  Rookery  Building,  Chi- 
cago, 111.,  have  two  planta  for  the  manufacture  of  cement  in  connec- 
tion with  their  blast '  furnaces,  manufacturing  both  a  slag  or 
puzzolan  cement,  and  a  true  Portland.  Mr.  Edward  M,  Hagar 
is  manager  of  the  cement  department.  The  "cement  plant  at  the 
North  Works  of  the  Illinois  Steel  Company  was  started  in  1895, 
and  has  a  capacity  of  500  barrels  per  day.  The  new  cement  plant 
at  the  South  Chicago  Works  of  the  Steel  Company  was  started 
in  1900,  with  a  capacity  of  1,500  barrels  per  day.  It  cost  $500,000. 
The  first  plant  constructed  was  for  the  manufacture  of  a  slag 
cement  exclusively,  known  as  the  Steel  brand,  which  is  a  product 
obtained  by  grinding  together  to  exceeding  finenesB  an  intimate 
mixture  of  slag  and  properly  prepared  slaked  lime.  The  manu- 
facture of  the  cement  commences  with  the  use  of  properly  se- 
lected ores  and  limestones  in  the  blast  furnaces.  Slag  of  the  proper 
composition  is  chilled  as  it  comes  from  the  fumaoe  by  a«  stream 
of  cold  water  under  high  pressure.  This  breaks  up  and  disijite- 
grates  the  slag,  and  eliminates  a  large  proport.ion  of  its  sulphur, 
changing  it  chemically  in  such  a  way  as  to  render  it  suitable  for 
the  manufacture  of  cement.  This  slag  is  subjected  to  chemical 
test  before  being  fed  into  rotary  dryers.  After  thorough  drying, 
it  receives  its  preliminary  grinding  in  Griffin  mills.  It  is  then 
mixed  with  prepared  lime  and  ground  together  in  P.  L.  Smidth  & 
Co.'s  Davidsen  tube-mills  to  a  fineness  so  great  that  not  over  4  per 
cent,  is  retained  on  a  40,000  mesh  sieve.  The  product  Is  then  con- 
veyed into  bins,  from  which  it  is  drawn  and  packed  for  the  mar- 
ket. At  the  South  Chicago  plant  are  manufactured  both  the 
Steel  brand  of  slag  cement  and  the  Universal  brand,  a  true  Port- 
Write  The  Bonnet  Co.,  Ctmton,  0.,  when  In  n««d  or  anj  cement  machlnerf 
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land  cement  under  the  definition  of  the  United  States  Engineer 
Department.  The  process  of  making  Universal  Portland  ee- 
nient  cousists  of  grinding  together  slag  of  a  certain  composition 
with  limestone  in  the  right  proportions,  to  a  fineness  of  95  per 
cent,  through  a  10,000  mesh  sieve.  This  mixture  is  then  burnt  to 
a  clinker  at  a  high  temperature,  in  rotary  kilns.  This  clinker  is 
then  ground  to  the  same  fineness  as  before  burning,  and  eorstiiutes 
finished  cement.  In  detail,  the  granulated  slag  of  a  sli^tly  dif- 
ferent composition  than  that  used  for  Steel  cement  is  dried  in 
rotary  dryers  and  ground  in  ball-mills,  and  then  miicd  by  weigh- 
ing machine  in  certain  proportions  with  Umestone  which  has  al- 
ready been  crushed,  dried  and  ground.  This  mixture  of  the  slag 
and  limestone  is  then  ground  together  and  intimately  mixed  in 
Davidsen  tube-mills,  from  which  it  is  conveyed  to  the  burner 
building,  and  there  fed  into  the  rotary  kilns,  which  are  60  feet 
long  and  7  feet  in  diameter.  The  fuel  used  in  these  kilns  is  pul- 
verized coal.  The  clinker  is  cooled  in  cooling  tanks  and  carried 
by  belt  conveyor  to  the  Smidth  ball-mills  and  thence  to  Davidsen 
tube-mills,  which  finish  the  grinding.  The  Robins  conveying  belts 
and  the  Webster  Manufacturing  Company's  elevating,  conveying 
and  power  transmission  machinery  are  in  use.  The  cement  is  then 
carried  to  the  stock-house  and  held  in  bins  until  ready  to  he 
shipped.  The  total  output  of  both  works  is  about  50,000  barrels  a 
month,  about  equally  divided  between  the  two  brands. 

Following  is  an  analysis  of  Universal  Portland  Cement  by  Rob- 
ert W.  Hunt  &  Co.,  of  Chicago,  made  December  26,  1900: 


SiUca  (SiO,),  23.62  per  cent;  Alumina  (AljO,),  8.21;  Oxide  of  Iro 
(Pe„0,),  2.71;  Lime  (OaO|,  61.92;  Magnesia  (MgO),  1.78;  Sulphuric  Anh; 
dride  (30,),  1.32;  Sulphur  as  Sulphides,  none;  Lms  on  Ignition,  0.52. 
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THE  IMPERIAL  CEMENT  COMPANY,  Ltd.,  of  Owen 
Sound,  Ont.,  is  constructing  works  concerning  which  no  informa- 
tion has  yet  been  received,  except  that  Smidth  ball  and  tube-mills 
are  used  in  grinding  Portland  cement  clinker  and  Davidsen  tube- 
mills  in  grinding  raw  materials. 

THE  IMPERIAL  PORTLAND  CEMENT  COMPANY,  with 
offices  at  1114  Real  Estate  Trust  Building,  Philadelphia,  Pa.,  are 
constructing  works  at  Nazareth,  Pa.,  with  a  capacity  of  1,000  bar- 
rels a  day,  for  the  production  of  Imperial  brand  Portland  ce- 
ment. The  rock  used  is  said  to  be  naturally  correct,  so  that  no 
mixture  is  necessary,  analyses  showing,  silica,  18.71  per  cent.; 
alumina  and  oxide  of  iron,  6.30;  carbonate  of  lime,  72.14;  mag- 
nesia, 0.50.     The  rotary  kiln  process  will  be  used. 

THE  INDIANA  CEMENT  COMPANY,  Charlestown,  Ind., 
manufactures  Lion  brand  Louisville  natural  hydraulic  cement  by 
process  similar  to  that  described  for  the  Louisville  Cement  Com- 
pany, 

THE  INDIANA  PORTLAND  CEMENT  COMPANY  is  a  New 
Jersey  corporation  capitalized  at  $5,000,000,  with  offices  at  Detroit, 
Mich.,  which  proposes  to  build  works  at  Milford,  Kosciusko  county, 
Indiana,  for  the  manufacture  of  Portland  cement  from  marl  and 
clay,  and  at  Milltown,  Harrison  county,  Indiana,  for  its  manufac- 
ture from  limestone  and  clay.  Large  purchases  of  land  at  both 
places  are  reported.  The  headquarters  will  shortly  be  removed 
to  Indianapolis. 

THE  lOLA  PORTLAND  CEMENT  COMPANY  is  a  Kansas 
corporation  with  works  at  Ida,  Kan,,  for  the  manufacture  of 
Portland  cement.  The  company  controls  several  hundred  acres 
of  land  underlaid  with  limestone,  having  95  per  cent,  of  carbonate 
of  lime,  and  shale  having  75  per  cent,  of  silica  and  alumina.  It 
also  owns  a  gas  Veil  which  furnishes  fuel  for  all  purposes.  The 
buildings  are  well  designed  for  the  fuel  used  and  the  power  trans- 
mission employed.  The  rock  is  crushed  in  three  crusherSr,  burned 
in  SI  rotary  kilns  and  ground  in  43  Griffin  mills.  There  are 
chemical  and  physical  laboratories,  power-house,  machine  shop 
and  store-room.  There  are  sis  300  horse-power  gae  engines  and 
three  of  150  horse-power,  using  5,000,000  cubic  feet  of  gas  a  day, 
the  equivalent  of  about  360  tons  of  coal.   These  engines  drive  the 

For  Cetaent  HtictainerT  address  Nordjke  &  Harmon  Co.,  Indianapolis,  Ind. 
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machinery  of  the  mill  and  the  electrical  equipment.  The  latt«r  in- 
cludee  a  76-k.  w.  S50-volt  dynamo,  furnishing  light  at  night; 
22^-k.  w.  850-volt  generator,  furnishing  power  for  the  laboratory 
and  light  in  the  day  time ;  a  15-volt  135-ampere  sparking  dynamo, 
furnishing  sparks  to  the  gas  engines;  two  storage  batteries  and  a 
spare  dynamo  giving  reserve  power  to  prevent  interruption  in  ■ 
ease  of  accident.  The  Dodge  Manufacturing  Company  has  in- 
stalled 35  rope  drives  in  the  works,  with  the  accompanying  friction 
clutches,  shafting,  floor  stands,  dust-tight  bearings,  pulleys 
and  gearing.  The  American  Blower  Company's  fans  are  in 
use.  Wal«r  for  daily  supply  is  pumped  to  reservoir  and  stand- 
pipe,  and  there  is  a  Keystone  Electric  Company's  motor  and  pump 
at  the  river  at  a  distance  of  a  mile,  for  fire  service.  The  mill  cost 
$1,000,000.    Cement  was  first  made  in  June,  1900. 

ntOQUOZS  FOBTLAND  CEMENT  COHFANT,  Cleveland,  Ohio, 
is  a  Delaware  corporation  with  principal  offices  at  Cleveland,  and 
works  at  Caledonia,  N".  Y, 

The  lands  owned  by  this  company  consist  of  about  four  hun- 
dred acres  of  marl  and  clay  deposits,  beginning  one  mile  east  from 
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Caledonia,  N.  Y.,  and  extending  ainmfi  the  tracks  of  the  N,  Y.  0. 

&  a.  R.  K.  K.  and  the  Lehigh  Valley  K.  K.  for  a  distance  of  about 
two  miles. 

The  loarl  comprising  this  deposit  has  been  thoroughly  sampled 
and  analyzed  at  all  points,  and  consists  of  a  fine  white  carbonate 
of  lime,  practically  free  from  all  impurities,  being  especially  free 
from  magnesia,  which,  on  an  average,  amounts  to  only  about  three- 
tenths  of  one  per  cent.  The  deposit  is  bo  near  the  surface  as  to  re- 
quire little  or  no  stripping,  and  has  an  average  depth  of  eight  feet 

The  deposit  of  clay  is  free  from  pyrites,  sand  and  grit,  and  con- 
tains the  proper  ratio  of  alumina  to  silica  to  insure  a  slow  setting 
cement 

The  clay  and  marl  are  conveyed  to  the  worics  by  a  trolley  road, 
both  materials  being  here  stored  until  thoroughly  air  dried.  From 
the  storage  bins,  the  materials  are  taken  by  a  bucket  conveyor 
to  the  drying  kilns.  The  dried  materials,  after  propa-  proportion- 
ing, are  mixed  and  ground  dry  in  Suaidth  tube-miUs,  and  then 
stored  in  bins  ready  for  burning.  The  burning  ie  effected  by 
powdered  coal  in  three  rotary  kilns,  built  and  installed  by  the  Bon- 
net Company,  of  Canton,  The  clinker,  after  cooling  in  a  pit  below 
the  kilns,  is  crushed  in  ball-mUIs  and  ground  fine  in  Smidth  tube- 
mills,  being  carried  thence  to  the  stock-house  for  proper  aging. 

The  mill  being  located  on  a  considerable  hill,  most  of  the  trans- 
fers above  mentioned  are  efEected  by  gravity. 

The  power  plant  consiste  of  three  300  horse-power  boilers,  two 
350  horse-power  engines,  tandem  compotmd,  directly  connected  to 
two  300  k.-w.  alternating  current  generators,  by  which  power  is  dis- 
tributed to  all  parte  of  the  plant  where  it  is  to  be  applied.  Alter- 
nating motors  are  used,  for  the  most  part,  directly  connected.  These 
motors  are  all  enclosed  in  dust-proof  cases. 

All  the  buildings  are  entirely  fire-proof,  being  constructed  of  steel 
frames,  and  brick  curtain  walls,  with  slate  roofs.  The  works  are 
furnished  with  separate  buildings  for  machine  shop  and  laboratory, 
each  of  which  is  fully  equipped  for  the  purpose  for  which  it  was 


Average  analyses  of  the  marl,  clay  and  cement  are  as  follows: 
See  Indorsement  of  6rlf8n  Hills  by  Tola  Portland  Cement  Co. 
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Marl.  Clay.  Cement. 

Lime 63.5%  O.89I,  64.1% 

Silica 0.4  69.5  23.0 

Iron  Oxide 0,2  7.6  3.4 

Magnesia  0.3  1.8  0.7 

Sulphur  SOj 1.7  0,4  0,4 

THE  JAMES  RIVER  CEMENT  WORKS  is  a  Virginia 
joration  with  works  for  the  manufacture  of  James  River  nati 
lydraulie  cement  at  Locher,  Rockhridge  county,  Virginia.  1 
iement  haa  been  manufactured  since  1848,  when 'the  works  v 
itaxted  by  C,  H.  Locher  to  make  cement  for  the  locks  and  di 
)f  the  James  river  and  Kanawha  canah  The  quarries  are  loci 
it  Locher  P.  0.,  about  one  mite  west  of  Glasgow,  Va.,  on 
jhesapeake  &  Ohio  railroad  and  the  James  river.  The  mines 
cilns  are  on  the  opposite  side  of  the  river  from  the  railroad.  ' 
«ment  has  been  ground  at  various  times  at  Balcony  Falls, 
niles  east,  by  water-power,  at  Lynchburg  and  at  Holcombe's  R 
[n  1896  the  present  st«am  mill  was  built,  and  the  cement  cUi 
s  now  conveyed  across  the  river  on  a  cableway.  Power  is  gei 
ited  by  a  100  horse-power  boiler  and  Corliss  engine. 

The  continuous  vertical  kiln  is  used  with  coal  as  fuel.  ' 
ilinker  is  drawn  from  the  bottom  of  the  kiln,  crushed  in  ordir 
jot  crushers,  ground  in  French  buhr-stones,  the  fine  material  1 
ling  through  separators  and  being  conveyed  thence  to  the  sti 
•oom.  Chemical  analyses  of  rock  and  cement  made  some  yi 
igo  show: 

Rock.  Cement. 

Carbonic  Acid 30.40% 

Potash 0.12 

Silica , 34.22  49.53% 

Alumina  and  Oxide  of  Iron 7,80  11.29 

Lime 17.38  25.15 

Magnesia 9.51  13.77 

Undetermined 0.57  0.26 

Other  analyses  differ  somewhat  from  these.  The  cemeni 
ised  ■  in  engineering  works  in  Washington,  D.  C,  for  raili 
(Tork,  canals,  dams,  tunnels,  reservoirs  in  Virginia  and  the  adj' 
,ng  States, 

tlCRUV  DDnniiQ  special  brushes  of  all  mi 
HCHV  i  DnUUBIo   for  cement  manufacture 

JOSEPH  UY  (  CO.,  RIDGEVILLE,  INDIANA 
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THE  KANSAS  CITY  AND  FORT  SCOTT  CEMENT  COM- 
PANY is  the  corporate  name  under  which  cement  is  manufactured 
by  the  C.  A.  Brockett  Cement  Company,  of  Kanaas  City,  Mo.  The 
works  are  located  at  Fort  Scott,  Kan.,  and  manufacture  the  double 
star  brand  of  Fort  Scott  natural  hydraulic  cement.  The  deposit 
of  cement  rock  waa  discovered  in  1867.  The  ordinary  vertical 
kilns  and  mills  for  grinding  natural  cement  clinker  are  used.  The 
cement  is  used  in  Kansas  and  the  adjoining  States  in  large  quan- 
tities. 

THE  KENTUCKY  AND  INDIANA  CEMENT  COMPANY, 
of  Jeffcrsonville,  Ind.,  with  mills  at  Watson,  Ind.,  on  the  B.  &  0. 
S.  W,  Ry.,  is  an  Indiana  corporation  with  a  capitalization  of  $65,- 
000,  which  manufactures  the  Eagle  brand  of  Louisville  natural 
hydraulic  cement.  The  Western  Cement  Company,  of  Louisville, 
Ky.,  is  the  general  sales  agent.  The  capacity  of  the  works  is  1,500 
barrels  daily, 

THE  KINDEEHOOK  PORTLAND  CEMENT  COMPANY, 
Indianapolis,  Ind.,  is  reported  to  have  been  incorporated  for  the 
manufacture  of  brick,  cement  and  tiling.     See  Note  A,  page  153. 

THE  KNICKERBOCKER  CEMENT  COMPANY,  Pough- 
keepsie,  N.  Y. — No  information  regarding  this  company  has  been 
received  except  that  the  S,  Howes  Company's  packers  are  in  use. 
It  is  reported  that  the  raw  materials  used  are  blast  furnace  slag 
and  lime.    See  Note  B,  page  153. 

THE  WILLIAM  KRAUSB  &  SONS  CEMENT  COMPANY, 
1621-1623  North  Fifth  street,  Philadelphia,  Pa.,  has  its  distrib- 
uting warehouse  at  3119-S127  American  street,  and  has  located  its 
works  at  Martin's  Creek,  Pa.  (Application  was  made  in  March, 
1901,  to  change  the  name  of  the  company  to  the  Martin's  Creek 
Portland  Cement  Company.)  The  materials  used  are  the  cement 
rock  and  limestone  of  the  Lehigh  region,  the  cement  rock  being 
obtained  from  quarries  on  the  company's  property  adjacent  to  the 
mills,  and  the  limestone  from  their  quarry  about  a  mile  distant  on 
the  Bangor  &  Portland  railroad.  A  chemical  analysis  of  the  com- 
pleted cement  shows  silica,  23.24  per  cent;  alumina,  T'.l?  per 
cent. ;  ferric  oxide,  4.05  per  cent. ;  lime,  64.13  per  cent. ;  magnesia, 
3.01  per  cent.  The  stone  is  brought  from  the  quarries  in  ears  and 
dumped  on  the  floor  of  the  stone-house,  where  the  two  kinds  are 

Use  Kefstone  Motors  In  Cement  Plavti.—Kejstone  Eleetrtc  Co.,  Erl«,  Ptt. 
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mixed  in  proper  proportions  as  shown  by  chemical  analyses,  an 
Jumped  into  a  crusher,  from  which  ii  is  elevated  to  a  storage  bii 
wheeled  to  an  elevator,  and  discharged  into  a  dryer,  which  uses  tl 
^asee  from  the  cemeat  kilns,  an  exhaust  fan  maintaining  the  prop< 
draft  for  the  kilns.  From  the  dryer  the  material  is  elevated  ar 
Gonveyed  to  storage  bins  over  the  ball-mills.  The  fine  materi. 
then  goes  to  storage  tanks  in  the  kiln  building.  Coal  is  used  f< 
fuel  in  the  kilns,  being  dried,  crushed  and  then  pulverized  in 
tube-mill.  From  the  storage  tanks  it  is  forced  into  the  kiln  I 
air-blast,  the  ground  atone  entering  the  other  end  of  the  kiln  1 
conveyor.  The  kilns  and  connected  conveyors  are  variable  in  fee 
ind  operated  by  electric  motors.  The  burned  clinker  falls  into 
slinker  cooling  pit  and  is  thence  elevated  and  conveyed  to  the  e 
ment  ball  and  grit-mills,  the  finished  product  being  conveyed 
the  storage  bins  in  the  stock-house,  which  has  a  capacity  of  35,0( 
barrels.  Conveyors  carry  the  cement  for  packing  to  a  centr 
point,  where  it  is  elevated  to  a  bin  for  distribution  to  S.  Howi 
Company's  bag  and  barrel  packers.  The  Webster  Manufacturii 
Company's  elevating,  conveying  and  power  transmission  maehi: 
ery  is  in  use.  There  is  a  cooper-shop  in  the  stock  departmer 
The  power  is  supplied  by  three  350  horse-power  boilers  and  a  6( 
horse-power  Corliss  engine.  There  is  a  150  horae-power  engine  . 
auxiliary,  which  drives  the  dynamo  when  the  large  engine  is  n 
in  operation.  Besides  lighting,  the  dynamo  furnishes  power  f' 
driving  kilns,  blowers,  the  stone-house  and,  stock-house.  The 
are  also  air  compressors  for  the  quarry  and  high-pressure  air-blat 
The  buildings  are  substantial  brick  structures,  with  timber  rool 
The  stock-house  walls  are  litholite.  The  capacity  of  the  works 
now  500  barrels  a  day,  and  they  have  been  constructed  so  that  t] 
capacity  can  be  doubled  at  comparatively  small  expense. 

THE  LAKBFIELD  PORTLAND  CEMENT  COMPANY,  Ltc 
Owen  Sound,  Ont.,  is  reported  to  have  been  incorporated  to  coi 
struct  a  large  plant  at  Lakefield,  near  Petersboro,  Ont,,  Can,  S' 
Note  A,  page  153.  C.  0.  Bartlett  &  Co.  are  erecting  one  of  tht 
four  compartment  dryers  for  drying  coal. 

,.„  PERFECTED  STANDARD  STEa  CRUSHING  ROUS  .. 

ORE  BREAKERS,   PULVERIZING  MACHINES,  for  C«mBn«  ClInkBr,  Eto., 

B-  R.  KROM,  118-tlS  Plymouth  St,  Jartty  city.  Nnr  Jim 
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THE  LAWRENCE  CEMENT  COMPANY  operates  fac- 
tories making  Hosendale  natural  hydraulic  cement,  at  Eddj- 
ville,  on  the  Rondout  Creek,  Hickory  Bush,  and  Binoewater,  on 
the  Wallldll  Valley  railroad,  near  Kingston,  N.  Y.  Cement  has 
been  made,  practically,  after  the  process  now  used,  since  1832,  im- 
provements being  made  from  time  to  time  in  details  and  in  ma- 
chinery. At  Hickory  Bush  are  located  quarries  and  kilns,  the 
product  being  run  by  tramway  to  Eddyville,  where  it  is  ground, 
packed  and  shipped.  At  Binnewater  are  quarries,  kilns  and  mills, 
making  a  plant  complete  in  itself.  The  material  used  is  the  water- 
lime  of  the  lower  Helderberg  group  of  the  upper  Silurian  for- 
mation. There  are  many  layers  of  similar  rock,  two  being  used 
successfully  in  making  cement.  The  so-called  light  and  dark  rocks 
are  usually  mixed  to  make  the  best  quality  of  cement.  The  quar- 
ries being  in  very  rough  and  hilly  country,  it  is  possible  to  locate 
the  kilns  below  the  outlet  of  the  quarry,  so  that  the  rock  can  be 
dumped  directly  into  them.  The  quarries  usually  become  mines 
very  shortly  on  accoimt  of  the  heavy  dip  of  the  strata.  The  kilns 
are  continuous,  being  fed  with  alternate  layers  of  roek  and  thin 
layers  of  anthracite  pea-coal,  and  yielding  about  100  barrels  of 
clinker  a  day  each,  when  over-burned  and  under-burned  clinker 
has  been  sorted  out.  The  clinker  is  dropped  into  crackers  and 
passes  to  mill-stones  running  over  separator  screens  between  opera- 
tions until  fine  enough  to  drop  through.  The  side-hill  location 
enables  most  of  the  movements  to  be  by  gravity. 

THE  LAWRENCE  CEMENT  COMPANY  OP  PENNSYL- 
VANIA has  a  large  Portland  cement  plant  at  Siegfried,  Pa.,  on 
the  Central  railroad  of  New  Jersey.  The  original  plant  was  one 
of  the  first  erected  in  this  country.  The  material  used  is  the  ce- 
ment rock  and  limestone  of  the  Tjehigh  region.  The  cement  rock 
underlies  the  property  of  the  company,  and  is  mined,  thus  saving 
the  expense  of  stripping.  The  limestone  is  quarried  at  a  point 
about  four  miles  south  of  the  plant.  The  cement  rock  is  loaded  into 
ears  at  the  mines,  hauled  to  the  opening  of  the  galleries  and  run  by 
gravity  or  locomotive  to  crushers,  from  which  it  passes  to  pulver- 
izers just  below,  and  is  reduced  to  coarse  grit.  After  parsing  through 
dryers  it  is  elevated  and  conveyed  to  the  hopper-shaped  bins.  The 
limestone  is  similarly  treated  and  stored  in  adjoining  bins.  Analyses 

PUsticon,  a  plasterlnf  eement.  The  Alabastlne  Co.,  Grand  Baplds,  Hl«li. 
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I  A  LITTLE  TALK. 
I  ABOUT  BUilNEii 


'<f  like  a 
proposition  that  pays. ' 


THIS    PAYS! 


HERE  are  certain  things  that 
a  man  in  business  must  do. 
He  must  have  an  office,  he 
must  put  out  a  sign,  and 
he  must  advertise. 

He  must  make  himself 
known  to  the  people  who 
may   be  interested  in  his 
kind  of  business.   The  bet- 
ter he  does  this  the  more 
successful  he  will  be. 
Some  of  the  most  successful  men  make  it  a  rule 
to  spend  one-fifth  of  their  Income  in  advertising, 
and  they  find  it  pays. 
It  makes  poor  business  ^ood. 
It  makes  good  business  better. 
The  best  way  to  advertise  is  to  put  your  adver- 
tisement where  it  will  go  directly  to  the  people  who 
want  what  you  sell. 

We  give  the  kind  of  advertising  that  goes  directly 
to  the  right  spot. 

If  your  business  is  not  in  line  with  the  kind  our 
readers  are  interested  tn,  we  don't  want  you  to  ad- 
vertise In  our  magazine. 

If  it  Is,  we  can  help  you,  and  we  can  give  you 
more  for  your  money  than  you  can  get  from  any 
other  expenditure  of  it. 


CIPAL    ENGrnEER- 


MUNICIPAL 
ENOINEERINO 
MAGAZINE, 
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are  here  made  and  the  contents  of  the  bins  are  combined  in  proper 
proportions,  being  dropped  into  tunnels  underneath  and  elevatetl 
and  conyeyed  to  automatic  scales.  The  mixture  goes  to  ball-mills 
and  thence  to  tube-mills  and  thence  to  large  bins  with  a  capacity  for 
48  hours'  running  of  each  kiln.  Powdered  coal  is  uSed  for  fuel  in 
calcination.  It  is  automatically  weighed  and  registered,  and  then 
passee  through  a  rotarj-  dryer  and  a  20-foot  Smidth  coal-grinding 
tube-mill,  then  being  elevated  to  bins  in  front  of  kilns  and  fed 
to  them  by  air  blast.  The  raw  material  enters  the  kiln  through 
water-gacketed  chutes.  The  clinker  is  conveyed  to  storage  bins 
with  capacity  of  80,000  barrels,  where  it  ia  cooled  by  air  bla.=t 
from  pipes  in  the  tunnel  underneath,  the  arrangement  of  bottomp 
being  similar  to  that  of  the  other  storage  bins.  Smidth  ball  and 
tube-mills  finish  the  cement,  which  is  stored  in  a  stock-house  of 
73  bins  with  a  total  capacity  of  125,000  barrels,  Between  the 
ball  and  tube-inilis  there  is  an  opportunity  to  divert  the  clinker 
to  an  automatic  weighing  and  mixing  apparatus,  when  it  is  desired 
to  add  natural  cement  to  produce  a  second-grade  Portland  or  an 
improved  natural  hydraulic  cement.  The  conveyors  from  this 
point  are  arranged  in  twin  lines,  so  that  the  mill  can  be  engaged 
on  cement  of  two  qualities  at  the  same  time. 

The  cement  rock  from  the  mine  may  be  run  directly  to  vertical 
continuous  kilns  for  the  manufacture  of  natural  hydraulic  ct- 
ment.  The  clinker  from  these  kilns  runs  through  a  Mosscr 
crusher  and  thence  through  one  of  the  sets  of  ball  and  tube-mills 
in  the  raw  material  department,  which  is  arranged  for  this 
purpose. 

Steel  and  masonry  construction  is  upod  throughout,  except  the 
wooden  storage  bins  for  raw  material  and  for  finished  cement.  The 
power  plant  includes  one  1,200  horse-power  and  one  175  horse- 
power engine,  a  400  horse-power  air-compressor  for  mine  power, 
a  75-kilowatt  generator  for  electric  light  and  power  for  cooper- 
shop,  packing  room  and  machine  shops,  which  arc  quite  complete, 
A  180-k.  w.  220- volt  belted  generator  of  the  Keystone  Electric  Com- 
pany has  also  been  installed.  There  are  ,wix  350  horse-power  boilers. 
The  Webster  Manufacturing  Company's  elevating  and  conveying 
machinery  is  in  use.  The  plant  was  dcwigned  and  built  by  Lath- 
bury  &  Spackman. 

See  F.  L.  Smidtb  &  Co.'s  Adve  tlsenient  an  Page  187. 
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THE  &iWBENCEVILLE  CEMENT  COMPAHY,  Binnewa 
(Town  of  Bosendale),  N.  Y.,  maker  of  Beach's  EoseDdale  cemei 
s  a  New  York  corporation,  having  its  sales  office  at  36  Co: 
andt  street,  New  York  City,  its  works  at  Binnewater,  in  the  toi 
>f  Rosendale,  Ulster  county,  New  York.  This  is  one  of  the  oldi 
ind  largest  of  the  companies  manufacturing  genuine  Eosendj 
cement.  The  present  plant,  built  a  few  years  since  to  replace  t 
>ld  plant  at  Lawrenceville,  which  had  become  somewhat  out 
late,  iB  very  compact  and  so  arranged  as  to  turn  out  cement  wi 
I  minimum  amount  of  labor  at  a  very  low  cost.  The  position  of  t 
strata  of  cement  rock  in  the  quarries  necessitates  working  only  o 
gallery  and  the  almost  level  strata  allow  the  stone  to  be  taken  c 
rery  rapidly. 

The  operations  of  manufacture  are  the  same  as  those  in  gene: 
use  throughout  the  Bosendale  district.  The  burning  is  done  wi 
tnthracite  coal  in  upright  continuous  kilns.  Direct  hoists  cai 
the  burned  rock  from  the  kiln  shed  to  the  cracker  room,  where  it 
reduced  in  pot  crackers  for  the  mills.  The  grinding  machint 
consists  of  13  sets  of  4-foot  mill-stones  of  Esopus  grit,  quarried 
the  immediate  vicinity,  suppllemented  by  a  double  system 
screens.    The  capacity  of  the  works  is  8,500  barrels  daily. 

The  company  makes  its  own  barrels  and  sacks.  A  special  feati 
af  this  company's  equipment  is  its  facilities  for  shipment;  1 
tracks  of  the  West  Shore  railroad  run  into  its  store-house  and  I 
sompany'a  private  cable  railroad  connects  with  its  dock  for  tii 
ivnter  deliveries  by  its  large  fleet  of  steamers  and  barges. 

Power  is  generated  in  six  horizontal  tubular  boilers,  supplyi 
i^team  for  the  main,  compressor,  hoisting  and  dynamo  engin 
which  are  respectively  of  2,100,  250  and  25  horse-power. 

Air  drills  are  in  use  in  the  quarries  and  hoisting  engines  in  i 
quarry  and  on  the  company's  cable  railway. 

IKE  LEHIGH  POETLAND  CEMENT  COMPANY,  All- 
town.   Pa.,  is  a   Pennsylvania  corporation  organized   in    Octol 
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1897.  The  company  owns  two  works,  situated  in  the  hSart  of  the 
cement  regions.  Mill  A  is  located  at  Ormrod,  Pa.,  a  few  miles 
from  Coplay,  on  the  Ironton  railroad,  a  branch  of  the  Lehigh  Val- 
ley railroad,  and  hae  a  capacity  of  1,800  barrets  daily.  Mill  B  if 
located  at  West  Coplay,  Pa.,  about  two  miles  from  the  Ormrod 
plant,  and  also  on  the  Ironton  railroad.  This  works  has  a  capacity 
of  3,300  barrels  daily,  total  capacity  for  the  two  mills  being  4,000 
barrels  daily.  The  works  are  most  modern  in  construction,  the 
machinery  adopted  for  m ami factu ring  of  the  best  that  can  be  ob- 
tained, such  a8  Griffin  mills,  Webster  elevators  and  conveyors,  Howes 
packers,  etc.  All  engines  are  cross-coijipound-eondensing,  and  the 
boilers  are  fitted  up  with  mechanical  stokera,  making  the  plant  most 
oeonoraical,  systematic  and  practical.  The  company  owns  some  600 
acres  of  land  underlaid  with  cement  and  lime  rock,  the  two  com- 
bined giving  them  the  necessary  material  for  making  a  high-grade 
Portland  cement.  The  company  has  store-houses  sufficiently  large 
for  carrying  500,000  barrels  of  cement  in  stock,  which  enables 
it  to  run  all  through  the  winter  months.  This  company  en- 
joys a  large  demand  for  its  product  throughout  the  United  States 
and  abroad.  During  the  past  two  years  the  govemmrait  hae  been  a 
large  user  of  the  "Lehigh"  brand,  and  the  company  now  has  a  large 
number  of  contracts  on  hand  whicii  it  is  filling  for  the  government 

LOUISVILLE  CEMENT  COMPANY,  of  No.  331  West  Main 
street,  IJouisville,  Ky.,  haa  two  plants  for  tlie  manufacture  of  nat- 
ural hydraulic  cement,  one  located  at  Speeds,  Indiana,  and  the 
other  at  Louisville,  Ky, 

The  cement  rock  used  is  a  similar  argillaceous  limestone  to  that 
found  in  New  York  and  Pennsylvania.  Analysis  shows  an  aver- 
age composition  about  as  follows :  Silica,  15  per  cent. ;.  alumina 
and  iron  oxide,  6  per  cent. ;  calcium  carbonate,  61  per  cent. ;  cal- 
cium sulphate,  5  per  cent;  magnesium  carbonate,  10  per  cent-; 
loss  on  ignition,  alkalies,  etc.,  3  per  cent.  It  is  quarried  or 
mined  according  to  the  amount  of  other  rock  and  soil  found  upon 
the  stratum  of  cement  rock.  At  Speeds  the  quarry  is  about  IJ 
miles  from  the  worlcs  and  the  face  is  15  feet  deep.  Steam  drills 
and  high  explosives  are  used  to  loosen  and  break  up  the  rock, 
which  is  loaded  into  skips  placed  by  a  locomotive  jib-crane  and 
loaded  on  ears,  which  are  hauled  by  a  small  locomotive  to  the 

For  Eleotric  Ligrht  and  Power— See  Nortbern  Electric  Mf^.  Co.,  pafce  ISI 
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breaker  at  the  beginning  of  the  mill  procesB.  The  breaker  is  p 
vided  with  screens  for  separating  the  rock  into  three  sizes,  wh; 
are  burned  in  separate  kilns,  thus  saving  fuel  and  increasing  i 
uniformity  in  the  burned  clinker.  The  rock  is  dropped  into  c; 
hauled  by  cable  up  an  inclined  plane  over  the  top  of  the  kilns,  a 
is  dumped  directly  into  them.  The  coal  pockets  are  located  unt 
a  trestle,  from  which  the  railroad  ears  are  dumped,  and  they 
turn  dump  into  small  cars  below,  which  are  drawn  by  cable  up 
inclined  plane  and  dump  into  bins.  It  ia  drawn  from  the  bi 
into  coaling  cars  equipped  with  swivel  spouts  for  spreading  I 
coal  uniformly. 

At  the  bottom  of  the  kilns  the  clinker  is  drawn  by  means  of 
clined  planes  into  cars,  hauled  up  an  inclined  plane  and  dump 
into  chutes  leading  to  the  crushers.  The  material  is  thus  hand 
entirely  by  machinery  from  the  time  it  is  loaded  on  the  skips  in  1 
quarry.  From  the  crushers  the  clinker  goes  to  the  crackers  a 
mill-stones,  passing  over  separators  after  each  reduction  to 
move  the  fine  material,  which  is  conveyed  to  the  packers,  where 
is  weighed  and  packed  into  bags  automatically,  through  the  Cr 
Duplex  Automatic  weighers,  the  packers  and  bag-holders  havi 
some  novel  and  advantageous  features. 

The  power  plant  includes  750  horse-power  boilers,  a  300  hor 
power  and  a  600  horse-power  Corliss  engine,  besides  the  Ioood 
tive  and  crane  mentioned. 

At  Louisville,  Ky.  {Falls  mill),  the  quarry  is  located  in  the1: 
of  the  Ohio  river,  and  can  only  be  worked  during  low  stage 
water  in  the  summer  season.  The  character  of  the  rock  and  i 
process  of  manufacture  is  practically  identical  with  that  which  i 
tains  at  the  Speed  mill,  located  at  Speeds,  Ind. 

Lathbury  &  Spackman 

I  EN6INEERS  AND  CHEMISTS  I 


CCMCNT  PROPERTIES  EXAMINED  AN  DREPOni 

ITICULAR  ATTENTION   GIVEN  TO  THE  ANALVSES  OF 

USED  IN  THE  MANUFACTURE  OF  PORTLAND  CEMEI 


OlIlM  and  LabonttriM,  1S18  nibtrt  St.,  PHIUDELPHIA. 
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Speeds  Star  and  J.  Hulme  Star  brands  of  Louisville  natural 
hydraulic  cement  are  manufactured,  also  Horse-Shoe  and  S*S 
brands  slow-setting  Loiiisville  natural  hydraulic  cement. 

THE  LUPTON  PORTLAND  CEMENT  COMPANy,  Lupton, 
Mich.,  is  reported  lo  have  been  incorporated  in  New  Jersey  in  Jan- 
uary, 1901,  for  the  purpose  of  erecting  a  plant  at  Lupton,  Mich., 
with  a  capacity  of  1,300  barrels  and  costing  about  $400,000.  See 
Note  A,  page  152. 

THE  MANKATO  CEMENT  WORKS,  Mankato,  Minn.,  man- 
ufacture natural  hydraulic  cement,  the  capacity  of  the  works  be- 
ing 1,200  barrels  a  day.  The  cement  is  largely  used  by  railroads, 
cities,  the  United  States  government-  and  others  in  Minnesota, 
Wisconsin,  Iowa,  Montana,  Nebraska,  Colorado.  Two  brands  are 
marketed,  Mankato  and  U.  S.  G.  ClifEord  Richardson  reports  the 
analyses  of  the  various  strata  in  the  quarry: 

Strntum.                               1  2                  I                  1  S 

Silica,  SiO, I2.U  10.10  16.80  8.90  11.80 

Soluble  Iron,  PejOj 1.58  1.14  trace  1.02  trace 

Soluble  Alumina,  AljOj 80  1.18  4.20  1.50  1.20 

Insoluble  Iron,  FejOj 26  .20  trace  trace  trace 

Insoluble  Alumina,  AljOj 3.82  1.60  4.56  1.80  2.2e 

Soluble  Lime,  CflO 22.66  25.96  22.20  24.85  24,64 

Inaolublo  Lime,  CaO 00  .00            .00            .00  ,00 

Soluble  Magnesia,  MgO 16.41  13.70  11.57  15.60  16.00 

Insoluble  Magaesia,  MgO 43  1.21           .12  2.S9  .61 

Sulphuric  Acid,  SO, 13  .26           .22           .18  .22 

Potaah,  KaO 2.02  1.74  2.83  1.15  1.8i 

Soda,  NajO 1.50  1.76  1.92            .38  .75 

Loss  on  Ignition,  COj 39.07  41.29  .35,90  41.80  40.85 

100.62      100.14      100.62      100.07       100,17 
MANLIUS  LIMB,  PLASTER  AND  CEMENT  COMPANY, 
Manlius,  New  York,  is  reported  as  making  natural  hydraulic  ce- 
ment as  a  part  of  its  business.    No  information  has  been  received. 
See  Note  A,  page  153. 

MARQUETTE  PORTLAND  CEMENT  COMPANY,  LaSalie, 
Illinois.  Sec  Note  B,  page  153.  No  information  has  been  received 
concerning  this  eompany,  except  that  the  works  are  located  in 
Deer  Park  Glen,  The  Webster  Manufacturing  Company's  ele- 
vating, conveying  and  power  transmission  machinery  and  Dodge 
Manufacturing  Company's  rope  transmissions  have  been  installed. 
Analyses  of  the  limestone  and  clay  used  as  raw  materials  are 
given  in  the  ^^  S.  Geol.  Survey  Reports,  as  follows: 

The  Standard  Plaster  C«.,  Biilfulo,  Tf.T.,  niakea  Calcined  Plaster  or  81uer« 
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liuneatoae,  Clnv- 

Calcium  Carbonate 88.16 

Magneaium  Carbonate 1.78 

Magnesia 2.57 

Silica 8.20  54.30 

Iron  Oxide  and  Alumina 1.30 

Alumina 19.33 

Iron 5.57 

Lime 3.29 

Sulphur 2.36 

THE  MARYLAND  ,CEMENT  COMPANY,  Baltimore,  '. 
Gonstructed  at  Sparrow's  Point,  Md.,  the  second  plant  eatablii 
in  this  country  for  the  manufanture  of  cement  from  blast  fur 
slag.  Cuban  iron  ores  and  oyster-shells  are  the  materials  U9& 
the  blast  furnaces,  and  most  of  the  resulting  slag  is  suitable 
making  cement,  when  properly  treated.  The  slag  to  be  usei 
making  cement  is  run  from  the  furnace  into  a  trough  with  a  1 
stream  of  cold  water,  the  resulting  thin  porous  flakes  being 
taincd  in  a  car  as  the  water  drains  away.  The  remaining  wab 
removed  in  a  Ruggles-Coles  dryer,  through  which  the  materii 
passed,  and  then  elevated  to  the  second  floor.  Here  the  pr 
amount  of  slaked  lime  is  added  and  the  mixture  is  depoaitei 
charges  of  fixed  size  in  dosed  pebble-mills,  where  it  is  ground 
a  fixed  period  of  time.  Owing  to  the  difference  in  specific  g 
ity  of  the  materials,  it  is  not  considered  possible  to  use  contin 
mills.  When  the  grinding  is  completed  the  finished  prodn( 
discharged  into  a  conveyor  in  the  basement  and  elevated  to 
packing  department,  where  it  is  put  into  barrels  by  Howes  p 
ers.  Four  brands  of  pozzuolana  cement  are  made,  Penn,  To 
Patappco  and  Rhinoceros.  A  chemical  analyses  of  the  cer 
shows  silica,  27.15  per  cent.;,  alumina,  10.80;  lime,  51.57;  i 
nesia,  2.70;  sulphur,  1.38;  oxide  of  iron,  0.90;  combined  w 
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3.50 ;  undetermined,  2.00;  specific  gravity,   3.10.      See   Note  D, 
page  153. 
THE  MICHIGAN    ALKALI    COMPANY,  Wyandotte,  Mich.,  in 

its  p^ocx^ss  of  making  caustic  soda,  usee  much  liiheetone  and  has 
3,  waste  product  amounting  to  more  than  100  tons  a  day.  In  look- 
ing for  a  method  of  disposing  of  this  refusCj  the  use  of  it  for 
making  Portland  cement  was  suggested.  The  limestone  fonnerh 
used  contained  too  much  magnesia  to  make  good  cement,  and 
when  this  was  discovered  the  limestone  was  changed  and  the  pres- 
ent supply,  obtained  from  Bellevue,  Mich.,  contains  96  per  cent. 
Galcium  carbonate,  1  per  cent,  magnesium  carbonate  and  2  per 
Gent,  silica.  Clay  is  found  on  the  grounds  of  the  works  at  Wyan- 
dotte, which  are  located  on  the  bank  of  the  Detroit  river.  It  has 
30me  small  pebbles  in  it  which  are  utilized  to  supply  a  deficiency 
of  silica  in  the  clay.  It  is  hauled  in  cars  to  the  clay  storage  build- 
ing, where  it  is  broken  up  in  a  combined  conveyor  and  disinte- 
grator, whence  it  is  elevated  to  a  rotary  dryer.  It  is  then  pulver- 
ized and  elevated  to  storage  bins  in  the  second  floor.  The  wast* 
from  the  caustic  soda  plant,  practically  precipitated  chalk  with 
about  40  per  cent,  of  water,  is  brought  on  a  traveling  crane  to  the 
second  fl.oor  of  the  cement  plant,  where  the  proper  proportion  of 
clay  is  added  and  the  mixture  run  into  a  long  pug-mill,  where 
more  water  is  added.  It  drops  thence  into  tanks  provided  with 
agitators,  which  thoroughly  mix  the  ingredients  before  discharge 
into  a  tube-mill  for  grinding.  Tanks  below  the  floor,  also  pro- 
vided with  agitators,  receive  the  ground  slurry  and  give  oppor- 
tunity for  correction  of  the  mixture.  Thence  the  material  is 
pumped  to  steel  tanks  in  the  second  floor,  provided  with  agitators, 
and  can  be  pumped  directly  into  the  rotary  kilns  or  to  a  stand- 
pipe,  from  which  it  flows  into  the  kilns.  The  kilns  are  60  feet 
long  and  (i  feet  in  diameter,  with  water- jacketed  inlet  pipes  and 
lined  with  aluminous  fire-brick.  The  clinker  discharged  at  the 
lower  end  drops  into  a  hopper-shaped  concrete  pit,  which  dis- 
charges iijito  an  elevator,  by  which  it  is  carried'  to  a  cooling  bir 
tiaving  a  succession  of  metal  floors,  each  with  one  opening.  Arms 
revolving  about  a  central  shaft  push  the  clinker  around  so  that  it 
Irops  successively  from  floor  to  floor,  a  supply  of  air  aiding  the 
pooling  process.  American  Blower  Company's  exhauster  draws  air 
through  the  cooler  and  furnishes  blast  for  coal  feed  to  kilns,  coal 

Parkhnrst  Combined  Carb  and  Ontter  is  In  use  in  leading  cities. 
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pulverized  in  F,  L.  Smidth  &  Co.'s  Davidsen  tube-millB  beinj 
fuel  used.  This  clinker  is  then  elevated  and  conveyed  to  Sn 
ball-miilB  and  tube-mills  in  succeaaion,  and  thence  to  the  8 
house,  which  is  conveniently  designed  for  storage  and  for  ] 
lug.  The  process  is  practically  automatic  from  beginning  to 
The  boiler-room  contains  three  350  horse-power  water-tube  bo 
and  the  engine-room  a  600  horse-power  enjpne.  The  works 
designed  by  Lathbury  &  Spackman.  The  Detroit  river  an( 
Lake  Shore  &  Michigan  Southern  and  Michigan  Central  rail 
pve  the  beai  of  shipping  facilities. 

Detailed  analyses  of  the  limestone'  obtained  from  Bellevut 
BeJlevue  clay,  which  is  also  used,  and  of  the  completed  cei 
ihow  as  follows : 

W)>aadott 
BeUeiue  Belleiae  Portland 

Limestone.    -  Clay.  Cement. 

Silica 2.50^  QS.iO^  23.20% 

Oxides  of  Iron )    ion  airui  S           2.40 

Oxide  of  Alumina ]    ^-^  ^^""^  (          8.00 

Carbonate  of  Lime 91.80  0.75 

Lime 62.10 

Magnesia 1.50  0.80  2.00 

Sulphate  of  Lime 1.50 

Combined  Water 9.35 

Albaliea  and  Moisture 0.80 

Large  quantities  of  Wyandotte  Portland  cement  have  been 
ill  public  buildings  and  in  public  work,  in  foundations  of  ma 
ery  and  in  the  construction  of  several  of  the  new  cement  plai 
the  Michigan  district,  50,000  barrels  having  been  used  in  f 
work  in  Chicago,  8,500  barrels  in  Detroit  public  work.  Cemen 
first  made  in  the  works  September  1,  1899.  F.  B.  Holmes  & 
Hammond  Building,  Iietroit,  are  the  general  sales  agents. 
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THE  HICHIQAK  PO  TIAin)  CEMENT  COMPANY,  Cold- 
water,  Mich.,  is  a  Michigan  corporation,  with  factories  at  Cold- 
water  and  Quincy,  Mich.  Two  brands  are  now  manufactured.  The 
Wolverine  brand  has  been  on  the  market  for  over  two  years.  That 
it  gives  flatiefaction  is  shown  by  an  increase  of  over  60  per  cent,  in 
the  sales  of  1900  over  that  of  1899,  the  total  sales  for  the  two  years 
being  276,903  barrels.  The  capacity  of  the  works  producing  this 
brand  is  now  1,500  barrels  a  day.  This  brand  ia  used  through- 
out the  States  of  Indiana,  Michigan,  Ohio,  largely  in  Illinois, 
Iowa  and  Minnesota,  and  salea  are  made  in  most  of  the  States 
from  Texas  to  Wisconsin  and  Idaho  to  West  Virginia,  including 
also  Cuba  and  Canada.  The  capacity  of  the  works  making  the 
Eclipse  brand  is  also  1,500  barrels  a  day.  Tlie  marl  used  is  oh- 
tained  by  dredging.  The  wet  process  of  manufacture  is  followed, 
the  clay  or  shale  being  ground  in  dry  pans,  the  clay  and  marl  be- 
ing mised  in  pug-milla,  ground  in  tube-mills,  burned  in  rotary 
kilns  and  the  clinker  ground  in  Griffin  mills  on  the  same  general 
plan  followed  by  the  Bronson  Portland  Cement  Works,  and  given 
in  the  description  of  their  works,  Bonnot  Co.'b  machinery  has 
been  installed  and  American  Blower  Company's  fans,  also  one  of 
their  heaters  for  warming  and  drying  marl  pile  in  winter. 
Dodge  Manufacturing  Company's  full  transmission  plant  has  been 
installed  at  both  plants,  that  at  Coldwater  including  two  750  horse- 
power, one  300  horse-power,  and  two  50  horse-power  rope  transmis- 
sions, with  quills,  clutches,  cut-o2  couplings,  line-shafting,  etc  The 
Quincy  plant  has  the  same  with  several  more  rope  transmissions. 
Chemical  analyses  of  the  materials  and  product  show  as  follows: 

Clay.  Marl.  Cement. 

Loss  on  Ignition 7.76  to   8.50^  .  1.02% 

Organic  Matter 1.0    to    7.0% 

Silica 56.75  to  60.50  21.22* 

Titanium  Oxide 0.75  to   0.85 

Ferric  Oiide 7.95  to    8.45  3,83 

Aluminum  OJtide 18.83  to  19.40  7.51 

Silicatee,  including  Ferric  Oxide, 

Aluminum  Oxide  and  Silica 1.5    to  lO.O 

Calcium  Oxide 0.96  to    1.25      83.0    to  99.0      63.75 

Magnesium  Oside 1.20  to    1.45       0.85  to    1.25      0.82 

Sulphur  Trioxide 0.57  to   0.65  1.58 

*  iDcladiDK  Titaalum. 

The  proportions  used  are  3  to  3.4  parts  by  weight  of  marl  to  1 
part  of  clay.    This  cement  has  been  used  on  the  Chicago  drainage 

"  Bonnot"  eement  machlner;  Is  used  In  the  leading  American  Victories. 
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crusher  to  repeat  the  process.  The  finished  product  is  run  through 
packers  into  bags,  sacks  or  barrels  aa  desired. 

THE  MONOLITH  PORTLAND  CEMENT  COMPANY,  Ltd, 
Battle  Creek,  Mich.,  is  constructing  works  for  the  manufacture  of 
Portland  cement  at  Bristol,  Ind.,  which  will  be  completed  early 
in  1902. 

NATIONAL  CEMENT  COMPANY,  15  Second  National  Bank 
Building,  Pittaburg,  Pa. — No  information  regarding  this  company 
has  been  received,  except  that  the  aecretary  and  manager  are  also 
officers  in  the  Castalia  Portland  Cement  Company  of  Pittsburg.  See 
Note  A,  page  153. 

NATIONAL  PORTLAND  CEMENT  COMPANY,  Ltd.,  To- 
ronto, Ont,,  is  reported  ea  formed  to  develop  cement  properties  in 
Canada.    See  Notes  A  and  B,  page  152. 

THE  NAZAEETH  CEMENT  COMPANY,  Nazareth,  Pa.- 
Tbe  Nazareth  Cement  Company  is  a  Pennsylvania  corporation 
with  works  at  Nazareth,  Pa.,  the  product  being  placed  on  the  mar- 
ket by  the  Charles  Warner  Company,  of  Wilmington,  DeL,  Phila- 
delphia, Pa.,  and  66  Maiden  Lane,  New  York.  The  quarry  from 
which  the  raw  stone  is  obtained  contains  layers  of  stone  of  uni- 
form chemical  composition,  and  continuous  analyses  aid  in  mak- 
ing a  mixture  which  will  produce  a  uniform  grade  of  cement.  The 
rock  is  conveyed  by  a  cable  way  about  a  thousand  feet  to  the  floor 
of  the  raw  material  storage  building,  where  the  cement  and  lime 
are  weighed  out  in  proper  proportions  and  dumped  into  crushers 
and  thence  dropped  into  the  dryers.  The  location  of  the  works 
on  a  side  hill  allows  these  movements  to  be  by  gravity.  The  stone 
from  the  dryers  is  elevated  slightly  and  conveyed  to  bins  over 
Smidth  ball-mills,  whence  it  is  elevated  and  conveyed  to  a  like 
number  of  Smidth  tube-mills.  Thence  the  material  is  elevated  to 
bins  over  the  rotary  kilns,  of  which  there  are  seven.  A  check 
chemical  analysis  is  made  before  burning.  The  coal  for  the  kilns 
is  crushed  outside  the  coal  mill  building  and  elevated  into  the 
coal  dryer  and  again  elevated  and  conveyed  to  hopper  over  the 
pulverizer,  again  elevated  to  the  separator  and  the  coal  dust  coti- 
veyed  and  elevated  to  the  40-ton  storage  bin  or  directly  to  the 
kilns.  The  clinker  from  the  kilns  is  dropped  into  coolers.  When 
cool  it  is  conveyed  into  Smidth  ball-mills  located  on  the  floor  be- 

Asfc  for  prices— Hordfte  &  Harmon  Co.,  Indianapolis— Cement  Mwshlnerf 
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low,  thence  conveyed  and  elevated  to  bins  over  pulverizers  to  tube 
mills.  From  the  tube-mills  the  finished  product  is  elevated  an' 
conveyed  to  the  stock-house,  250  x  150  feet  in  size,  dropping  froi 
the  conveyor  through  chutes  as  desired  into  the  storage  bint 
Webster  Manufacturing  Company's  conveying  and  elevating  ms 
chinery  is  in  use.  After  seasoning  a  proper  length  of  time,  th 
cement  is  drawn  off  through  Howes  packers  into  packages  for  th 
market. 

The  grinding  departments  are  driven  by  an  800  horse-powe 
engine.  The  kilns  and  coal-feeding  machinery  are  driven  by 
40  horse-power  engine.  The  works  are  located  on  &B  Bangor  i 
Portland  division  of  the  D,  L.  &  W.  railroad.  Their  capacit 
is  about  1,400  barrels  a  day. 

Chemical  analysis  of  the  finished  product  shows  lime,  61. S 
per  cent.;  silica,  19.06;  alumina,  7.47;  iron,  S.29;  magnesia,  2.83 
potash  and  soda,  1.41;  eulphuric  acid,  1.34;  loss  on  ignition,  4.5S 

NEW  ALBANY  CEMENT  COMPANY,  New  Albany,  Ind.,  hs 
works  at  Haussdale  for  the  naanufacture  of  Louisville  natural  hj 
draulic  cement  by  the  usual  process  of  the  district. 

THE  NEWARK  AND  ROSBNDALE  LIME  AND  CEMEN' 
COMPANY  has  its  directors'  office  at  831  Prudential  Buildinj 
Newark,  N.  J.,  and  its  sales  office  at  39  Cortlandt  street.  New  Yorl 
The  mills  of  the  company,  located  at  Whiteport,  Ulster  count; 
New  York,  manufacture  Newark-Eoaendale  brand  of  natural  hi 
draulic  cement  from  the  rock  and  by  the  process  in  use  in  that  dii 
triet.  The  shipping  wharf  of  the  works  is  at  Eddyville,  N.  Y.,  o 
Eondout  Creek.  This  brand  of  cement  has  been  manufacture 
since  1848. 

THE  NEWARK  LIME  AND  CEMENT  MANUFACTUEIN 
COMPANY  is  a  New  Jersey  corporation,  with  office  in  Newar! 
N.  J.,  and  works  for  the  manufacture  of  Rosendale  natural  h; 
draulic  cement  at  Rosendale,  N.  Y.  The  natural  cement  rock  i 
the   Kosendale  region  is  the  material  used,  and  the  methods  > 
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bijniing  and  grinding  are  practically  the  same  as  when  the  works 
were  first  establiehed  in  1837.  See  description  of  other  Rosen- 
dale  plentB. 

THE  NEWATOO  PORTLAND  CEMENT  COHPANT,  of  N& 
waygo,  Mich.,  have  completed  their  plant  and  will  be  in  full  opera- 
tion about  May  1,  1901.  The  plant  is  all  steel  and  brick  con- 
struction, and  has  a  capacity  of  1,000  barrels  per  day.  Their  marl 
and  clay  deposits,  aggregating  over  1,000  Acres,  are  of  unusual 
purity  and  uniformity.  All  raw  material  is  received  in  storage 
bins  under  the  receiving  track  of  a  trestle.  The  marl  is  fed  from 
the  bins  upon  separators,  and  thence  pumped  by  compressed  air 
into  large  tanks.  From  these  tanks  the  chemist  takes  his  sam- 
ples for  analysis,  to  determine  the  proper  proportion  of  clay  to  be 
added.  The  marl  then  flows  by  gravity  into  measuring  tanks.  The 
clay  is  first  analyzed  and  then  brought  from  storage  by  convey- 
ors into  disintegrating  machines,  to  chop  it  up  fine,  and  thence 
into  a  large  Cummer  dryer.  From  the  dryer  it  is  elevated  into 
two  buhr-mills,  where  it  is  ground  fine,  and  thence  into  a  large 
mixing  pug,  into  which  the  marl  also  flows  by  gravity.  The  slurry 
is  then  pumped  into  three  tanks,  where  the  chemist  takes  his  sec- 
ond samples.  If  the  mixture  is  not  exactly  right,  the  percentage 
of  discrepancy  is  determined  at  this  point,  and  either  pure  clay 
or  pure  marl  is  added.  The  slurry  then  runs  into  the  automatic 
feeders  over  the  tube-mills,  in  which  latter  the  material  is  ground 
the  second  time.  From  there  the  slurry  is  fed  automatically  into 
Eonnot  rotaries  whence,  after  it  has  been  burned  into  clinker,  it 
is  discharged  into  McOaslin  conveyors,  which  conduct  it  through 
the  cooling  tower  into  the  Griffin  mills.  Flowing  from  these  bj 
gravity  into  screw  conveyors,  the  finished  cement  is  conveyed  to 
the  warehouse,  and  from  there  into  the  packing  house,  where  it  is 
drawn  off  through  packers  into  packages  for  the  market. 

All  of  the  machinery  is  of  the  most  modem  type  and  of  unus- 
ually substantial  build,  and  much  of  it  was  made  after  special 
designs.  All  power  is  furnished  by  the  Muskegon  river  by  means 
of  eight  huge  water-wheels  under  a  15-foot  head,  and  is  electrically 
disfrihuted  throughout  the  plant.  The  maphineT7  ha?  been  indi- 
vidualized as  much  as  possible,  and  shafting  has  been  almost  en- 

Manj  Cement  Hannfoctnrerg  nse  Grillln  Mills. 
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irely  eliminated.  Under  aueh  circumBtanees,  perfect  and  uni 
orm  grinding,  mixing  and  burning  are  insured. 

The"  Newaygo  Portland  Cement  Company  have  been  making  tx 
uent  from  their  raw  materials  in  small  experimental  kilns,  ete 
or  the  last  18  months,  and  have  shown  that  they  can  produce 
nost  excellent  nroduct. 

THE  NEW  ENGLAND  PORTLAND  CEMENT  COMPAN"i 
f  Stamford,  Conn.,  is  making  extensive  alteration  and  is  not  now  i 
rorking  order,  but  expects  to  be  ready  some  time  in  1901.  Lim 
ock  from  the  Berkshire  hills  and  silica  from  Long  Island,  with 
lux  added,  are  the  materials  to  be  used.  GrifBn  mills  for  grinc 
ng  are  to  be  used. 

The  product  will  be  a  perfectly  white  hydraulic  cement,  an 
(■ill  probably  be  marketed  as  White  and  Pure  brand.  The  inftu 
lation  received  is  not  sufBcient  to  determine  whether  this  bran 
hould  be  classed  as  pozzuolana  under  the  definitions  adopted. 

NEW  JERSEY  PORTLAND  CEMENT  COMPANY,  Pert 
Lmboy,  N.  J. — The  Climax  brand  of  Portland  cement  manufa< 
ured  by  this  company  is  made  by  mixing  granulated  blast  furnac 
lag  and  slaked  lime  without  subsequent  calcination,  substantiall 
s  described  for  other  similar  plants.    See  Note  D,  page  153. 

The  brand  is  classed  as  pozzuolana  without  authority  from  th 
ompany,  which  has  read  the  above  description  and  has  not  pre 
.ounced  it  incorrect. 

H.  L.  &  W.  C.  NEWMAN,  Akron,  N.  Y.,  is  a  partnership  manu 
aeturing  Akron  natural  hydraulic  cement  for  the  Union  Akro 
)ement  Company  of  Buffalo,  to  which  reference  may  be  made  fo 
urther  details. 

THE  NEW  YORK  AND  EOSENDALE  CEMENT  COM 
'ANY,  of  No.  280  Broadway,  New  York,  manufactures  on 
rand  of  Rosendale  natural  hydraulic  cement  known  as  th 
Brooklyn  Bridge"  brand,  at  its  works  at  Wilbur  and  at  Rosendah 
Jlster  county,  N.  Y.  The  justly  celebrated  Rosendale  eemoi 
ock  was  discovered  at  Rosendale  about  the  year  1833,  and  thi 
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company's  works  are  looated  where  the  first  cement  was  made. 
The  dip  of  the  strata  is  not  so  great  as  in  nome  of  the  cement  rock 
mines,  and  the  cars  are  run  easily  to  the  mouth  of  the  mine  and 
thence  over  the  top  of  the  liilns.  Some  of  the  large  kilns,  ellipti- 
cal in  cross  section,  have  a  capacity  of  250  barrels  a  day  each.  The 
clinker  is  drawn  in  cars  up  an  incline  to  the  crushers,  thence  it 
enters  the  separator  system  and  the  grinding  mills.  The  works 
are  located  on  the  Delaware  and  Hudson  canal  and  the  Wallkill 
Valley  railroad. 

THE  NEW  TOBK  CEMENT  COHPAKT,  Roeendale,  Ifew 
York,  is  incorporated  under  the  laws  of  the  State  of  New  York, 
with  its  principal  office  or  place  of  business  at  Rosendale,  TJIster 
county.  New  York,  and  sales  office  at  No.  29  Broadway,  New  York 
City,  N.  Y,  The  mines  and  manufacturing  plant  are  situated  at 
Lefever  Palls,  Township  of  Eosendale,  Ulster  county,  New  York, 
on  the  line  of  the  Delaware  and  Hudson  canal,  with  a  present  ca- 
pacity of ,  over  2,000  barrels  per  day.  The  property  of  this 
company  consists  in  part  of  four  hundred  acres  of  very  pure 
hydraulic  limestone  and  a  substantial  modem  plant  in  operation. 
The  utmost  care  ia  exercised  in  the  selection  of  the  natural  rock  and 
its  manufacture,  and  all  shipments  are  fully  tested  for  tensile 
strength,  setting  qualities,  fineness,  uniformity  and  weight  before 
leaving  the  mills.  It  has  been  in  general  use  for  over  forty  years 
on  the  most  important  works  ever  attempted  in  this  country,  and  has 
always  met  with  the  approval  of  the  engineers  and  architects  in 
charge  of  construction.  As  a  Sosendale  hydraulic  cement  its  repu- 
tation for  excellence  is  established. 

THE  NORTHAMPTON  PORTLAND  CEMENT  COMPANY, 
26  Broadway,  New  York,  is  constructing  works  at  Stockertown,  Pa., 
for  tlie  manufacture  of  Portland  cement  from  the  usual  materials 
of  the  Lehigh  region.  The  Webster  Manufacturing  Company's  ele- 
vating, conveying  and  power  transmission  machinery  is  being  in- 
stalled.   Further  information  is  withheld  at  present. 

THE  F.  0.  NORTON  CEMENT  COMPANY,  93  Broadway, 
New  York,  has  plants  at  Binnewater  and  at  High  Falls,  N.  Y".,  for 
the  manufacture  of  Norton  Rosendale  Brand  of  natural  hydraulic 
cement.    The  usual  procef's  of  mining,  burning  in  continuous  up- 

Tbe  lejatone  Electrical  Trnnsralsslon  is  Best  for  Cement  Kachinerj- 
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right  kilns  and  grinding  in  bulir-stoue  mills  is  used.    See  Note 
page  15ii. 

OHIO  VALLEY  CEMENT  COMPANY,  Cementville,  I 
See  Note  B,  page  152. 

THE  OMEGA  PORTLAND  CEMENT  COMPANY,  Joi 
ville,  Mich.,  is  a  Michigan  corporation  with  office  at  Jonesvi 
Mich.,  and  works  at  Omega  Station,  near  Mosherville,  Mii 
where  Omega  brand  Portland  cement  is  manufactured.  Marl  i 
clay  are  the  materials  used,  tube-mills  being  used  to  grind  the  i 
material,  rotary  kilns  for  burning  and  Smidth  ball  and  tube-m 
for  grinding  the  clinker.  F.  L.  Smidth  &  Co.'s  Davidson  tu 
milU  are  also  used  for  pulverizing  the  coal  used  as  fuel  ia 
kilns.  As  prepared  for  market,  the  cement  shows  upon  chemi 
analysis,  silica,  23.34  per  cent;  alumina,  7.26;  iron  oxide,  2.. 
lime,  64.96 ;  magnesia,  3.36 ;  sulphuric  acid,  anhydride,  0.41 ;  wb 
and  carbon  dioxide,  0.33. 

THE  OWEN  SOUND  PORTLAND  CEMENT  COMPAf 
Ltd.,  Shallow  Lake,  Ontario. — Capacity  of  the  works,  180,000  t 
rels  per  year.  The  cement  is  made  from  marl  and  clay  found 
Shallow  Lake,  the  deposit  covering  about  500  acres.  The  i 
materials  are  mixed  into  a  slurry  and  burned  in  Batchelor  i 
rotary  kilns,  the  clinker  being  ground  in  ball  and  tube-mills.  1 
cement  has  been  in  use  for  more  than  ten  years  in  the  erection 
tanks  and  power  houses,  in  canal,  railroad  and  street  foundat 
work,  sidewalks,  etc.  It  is  also  being  used  largely  in  govemm 
work,  where  only  cements  of  the  highest  standard  are  permitted 
l)e  used. 

THE  PEERLESS  PORTLAND  CEMENT  COMPANY 
passed  into  new  hands  and  the  works  at  Union  City,  Mich., 
being  improved  and  enlarged.  The  Bonnet  Company's  maehin 
for  the  wet  process,  Bradley  Pulverizer  Company's  Griffin  Mills, 
American  Blower  Company's  discharge  fans,  one  of  them  for  d 
ing  briquettes,  and  the  Webster  JIanufacturing  Company's  elei 
ing,  conveying  and  power  transmission  machinery  are  being 
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stalled,  also  the  Dodge  Manufacturing  Company's  rope  transmis- 
sions, with  accessories.  The  works  have  manufactured  Portland 
cement  for  several  years,  and  the  new  company  will  shortly  be  ready 
to  supply  the  market  in  larger  quantities.  Information  regarding 
the  works  is  withheld  until  the  improvements  are  completed. 

PEMBINA  PORTLAND  CEMENT  COMPANY,  Grand  Forks, 
N.  D.^This  company  has  completed  works  at  Milbon,  on  llie 
Tongue  river,  in  Cavalier  county.  North  Dakota,  for  the  manu- 
facture of  Portland  and  natural  hydraulic  cements.  The  dry  pro- 
cess is  used,  Lathbury  &  Spackman  designed  the  works,  t'hi' 
Webster  Manufacturing  Company's  elevating,  conveying  and  powtr 
transmission  machinery  is  installed.  Further  information  con- 
cerning materials,  process  and  product  has  been  withheld.  See 
Note  D,  page  152. 

THE  PENINSULAR  PORTLAND  CEMENT  COMPANY, 
Jackson,  Mich.,  is  constructing  works  at  Woodstock,  Mich.,  for  the 
manufacture  of  cement.  The  Bonnot  cement  machinery  and  the 
Bradley  Pulverizer  Company's  Griffin  mills  are  being  installed. 
See  Note  B,  page  152.  The  name  of  the  railroad  station,  on  the 
Cincinnati  &  Northern  railway,  has  been  changed  to  Cement  City. 

THE  PENNSYLVANIA  CEMENT  COMPANY  has  been  or- 
ganized by  the  same  persons  who  control  the  Lawrenceville  Cement 
Company  and  is  constructing  works  for  the  manufacture  of  Port- 
land cement  at  Bath,  Northampton  county,  Pennsylvania.  The 
general  sales  office  of  the  company  is  at  26  Cortlandt  street,  New 
York  City. 

THE  PHOENIX  CEMENT  COMPANY,  Nazareth,  Pa.,  is  a  Penn- 
sylvania corporation.  The  products  of  the  works  are  the  Phcenix 
and  Clover  Leaf  brands  of  Portland  cement,  for  which  the  capacity 
is  800  barrels  a  day,  and  the  IXL  Rosendale  brand  of  natural  hy- 
draulic cement,  for  which  the  capacity  is  500  barrels  a  day.  The 
works  are  capable  of  turning  out  cheaper  grades  of  Portland  ce- 
ment, also.  The  Phcenix  brand  of  cement  is  made  of  a  careful 
mixture  of  natural  rock  to  give  the  proper  proportions  for  a  high- 
grade  Portland  cement.  The  supply  of  material  is  apparently  in- 
exhaustible, one  drill  having  been  driven  28G  feet  through  the 
rock,  analyses  of  which  taken  each  15  feet  of  length  of  drill  hole 
show  a  remarkable  uniformity  in  constitution. 

PlHHtlcon,  A  plnsterlns  cement.  The  AUbustiiie  Co.,  Grand  Kaplds,  Mich. 
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The  proportion  of  Silica  variee  from 9.42  to  15.55 

Iron  and  Alumina  from 4.92  to   9.20 

Carbonat*  of  Lime  from 72.19  to  84.12 

Magnesia  from 0.      to    3.08 

Samples  taken  from  the  different  parts  of  the  quarry  and  sur- 
rounding property  show  similar  results,  the  variations  being  be- 
tween somewhat  wider  limits.  Perhaps  two  feet  of  soil  overlies 
the  rock.  The  close  approximation  of  a  large  portion  of  the  rock 
to  the  composition  required  for  high-grade  Portland  cement  makes 
the  labor  and  trouble  of  mixing  different  kinds  of  rock  a  minimum, 
thus  saving  considerable  expense  in  manufacture. 

Steam  drills  are  used  iu  di'illing  holes  for  blasting.  The  rock 
thus  broken  up  is  loaded  in  ears  running  on  tracks  distributed  con- 
veniently about  the  quarry  and  centering  at  the  foot  of  an  in- 
clined plane.  The  cars  are  hoisted  by  a  hoisting  engine  into  the 
stone  house  {60x93  feet),  where  there  is  storage  capacity  for  in- 
clement weather.  A  crusher  with  a  capacity  of  25  to  40  tons  per 
hour,  and  requiring  30  horse-power  to  operate  it,  receives  the  rock 
and  drops  it  on  the  dryer  floor.  A  dryer  4  feet  in  diameter  and  35 
feet  long  is  nsed,  in  which  otherwise  waste  heat  is  utilized.  The 
stone  is  run  through  the  raw  material  end  of  the  milling  depart- 
ment (40x60  feet),  where  there  are  two  Smidth  ball-mills,  one 
Qates  and  one  Smidth  tube-mill,  the  ball-mills  being  fitted  with 
automatic  feeders.  The  tube-mills  are  lined  with  silax.  There  is 
a  full  complement  of  elevating  and  conveying  machinery  for  tak- 
ing the  material  from  mill  to  mill  and  then  to  the  kiln  room 
(60x100  feet)  ip  a  straight  and  continuous  process.  The  kiln  room 
has  a  storage  capacity  for  24  hours  running  of  kilns.  There  are 
four  rotary  kilns  60  feet  long  by  6  feet  in  diameter,  each  supplied 
with  a  42-inch  stack  50  feet  high,  lined  with  fire-brick.  The 
kilns  are  fitted  with  variable  speed  counter  shafting.  In  one  end 
of  the  kiln  room  is  storage  for  pulverized  coal.  Two  sets  of  blow- 
ers are  also  located  here.  The  coal  used  for  fuel  runs  through  a 
coal  disintegrator  and  a  tube-mill,  whence  it  is  elevated  and  car- 
ried by  a  screw  conveyor  to  the  storage  bins.    The  furnace  of  the 
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dryer  if-  oiitwdi  of  the  building.  The.  mill  is  38.\48  feet.  The 
clinker  is  dropped  from  the  kiln  into  the  cooler,  through  which 
a  preHBure  blower  forcet  air,  thus  heating  it  on  the  way  to  the  com- 
bustion chamber  of  the  kiln  Water  supplied  to  the  clinker  is  con- 
verted into  steam,  cooling  the  clinker  and  increasing  the  combus- 
tion The  tlinker  is  thus  disintegrated  somewhat,  with  a  saving 
of  labor  m  handling  It  is  then  elevated  to  the  clinker  end  of  the 
milling  department,  OOxbO  feet,  which  is  supplied  with  three 
Smidth  and  one  Gates  ball  null,  three  Gates  and  one  Smidth  tube- 
mill,  so  arranged  that  either  of  the  mills  can  run  on  Portland  ce- 
ment or  in  separate  hatfenes  or  on  two  kinds  of  cement  at  the 
same  time  The  stock  house  is  a  stone  building  60x160  feet  di- 
vided into  bins  with  convevors  for  distributing  the  cement  as  de- 
sired There  are  two  sets  of  conveyors  and  elevators,  so  that  two 
kinds  of  cement  can  he  handled  at  the  same  time.  The  capacity  of 
the  storage  hm--  i-,  20,000  barrels.  The  bins  discharge  into  auto- 
matic packers  beneath  A  second  stock-house  arranged  to  handle 
a  single  kind  of  cement  is  80\.^80  feet  and  has  a  capacity  of  60,000 
barrels  There  is  a  line  of  railroad  track  on  each  side  of  the  stock- 
house 

The  natural  cement  department  consists  of  four  vertical  kilns 
16  feet  in  diameter  and  31  feet  high,  lined  with  fire-brick.  The 
cement  rock  is  earned  in  the  cars  to  the  top  of  the  kilns  on  an  in- 
clined plane  by  the  same  hoisting  engine  used  in  the  Portland 
cement  department,  and  dumped  into  the  kilns  without  handling. 
The  coal  is  elevated  and  conveyed  along  the  other  ^ide  of  the  kilns. 
deposited  on  the  floor  and  shoveled  into  the  kilns  in  required  pro- 
portions. Belt  conveyors  carry  the  clinker  from  the  bottom  of  the 
kilns  to  the  crusher,  whence  it  goes  to  the  ball  and  tube-mills  and 
the  stock-house.  The  mills  are  arranged  to  make  straight  natural 
cement  or  any  desired  mixture  of  Portland  and  natural  cement. 

There  is  a  machine  shop  {76x32  feet),  a  blacksmith  shop,  a 
physical  laboratory  for  testing  cement  and  a  cooper  shop  (90x33 
feet)  conveniently  located  near  the  packing  department.  The 
coal  storage  is  extensive  and  notably  convenient.  The  water  sup- 
ply is  partly  from  an  artesian  well  and  partly  from  the  town  water 
f.upply,  with  a  storage  dam  under  construction.  The  office  building 
contains  the  main  office,  reception  room,  superintendent's  room, 
chemical  laboratory  and  directors'  room. 

See  F.  L.  Smidth  &  Co.'s  Advertisement  on  Pmgt  187. 
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The  engine  room,  110x30  feet,  and  the  boiler  house,  74x48  feet 
contain  3,200  horse-power  of  water- tube  boilers,  a  25( 
horse-power  safety  boiler  and  three  100  horse-power  horizoDtftI 
tubular  boilers  and  their  appurtenances;  also  a  35  horse-powei 
Corliss  engine  supplying  power  for  the  raw  material  end  of  the  mill 
a  450  horse-power  engine  for  the  clinker  milling  departmeul 
the  fuel  mill  engine  and  the  engine  operating  the  kilns:  also  thi 
electric  light  plant,  consisting  of  an  automatic  cut-off  engine  aad 
15-k.  w.  generator,  125  volts,  running  eight  enclosed  are  lights  and 
150  incandescent  lights.  All  the  power  being  in  one  room  reduces 
the  cost  for  attendance  to  a  minimum.  In  the  machine  shop  is  an 
automatic  engine  to  run  the  machine  shop,  cooper  shop  and  pack- 
ing room  of  one  stock-house. 

THE  PORTLAND  CEMENT  COMPANY  OF  UTAH,  Lim- 
ited, Salt  Lake  City,  Utah,  is  an  English  corporation  manufactur- 
ing Red  Diamond  brand  of  Portland  cement.  The  materials  used 
are  two  grades  of  argillaceous  limestone,  which  are  mixed  by  the 
dry  process,  using  crushers,  rolls  and  rotary  pulverizers  on  the  raw 
material,  powdered  coal  for  fuel  in  rotary  kilns,  and  rotary  pul- 
verizers and  Davidsen  tube-mills  for  finishing  cement.  A  Griffin 
mill  is  used  for  grinding  coal.  Electric  transmission  of  power  k 
used,  there  being  separate  motors  for  main  shaft,  kilns,  coal-grind- 
ing apparatus  and  cOal-drying  apparatus.  The  works  were  designed 
by  Lathbury  &  Spackman.  Chemical  analysis  of  the  rock  used  shows 
carbonate  of  lime,  silica,  alumina  and  oxide  of  iron.  Cement  was 
first  made  in  the  works  in  1896  and  the  present  process  was  in- 
stalled in  October,  1898.  The  cement  is  used  in  water  works, 
pavements,  sidewalks,  sewers,  buildings,  railroad  structures,  mines, 
government  fortifications,  etc.,  in  Montana,  Idaho,  Wyoming, 
Utah,  Nevada,  Colorado  and  California.  In  1897,  15,000  barrels 
were  sold  and  the  sales  have  increased  each  year  to  75,000  barrels 
in  1900. 

POTOMAC  CEMENT  COMPANY,  Antietam,  Md.  See  Note 
A,  page   153. 

THE  PYRAMID  PORTLAND  CEMENT  COMPANY,  No.  G5 
Moflfat  Block,  Detroit,  Mich.,  is  constructing  works  at  Spring  Ar- 
bor, Mich.,  for  the  manufacture  of  Portland  cement.  The  works 
will  be  ready  to  supply  cement  in  1902  and  further  information 
will  not  be  available  until  that  time. 
Electric  Motors  forCemeotHakeFs-  See  North'n  Elec.Mfk-Co>,  pa^  181 
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THE  BEADING  .CEMENT  COMPANY,  Reading,  Pa.,  is  a 
New  Jersey  corporation  with  works  near  Evansville,  Pa.,  for  the 
manufacture  of  Reading  Portland  cement  and  Improved  Rosen- 
dale  natural  hydraulic  cement.  The  usual  cement  rock  and  lime- 
stone of  Lehigh  region  is  used  and  the  machinery  includes  the  lat- 
est designs  of  Smldth  mills  and  kilns,  the  first  cement  being 
turned  out  in  September,  1900. 

RIDGEMONT  CEMENT  &  MANUFACTURING  COM- 
PANY, Ridgemont,  Va.— Works  idle. 

ROCKLAND  CEMENT  COMPANY,  Jones'  Point,  N.  Y.  See 
Note  A,  page  152.  American  Blower  Company's  fan  is  used  for  cir- 
culating air  through  dryer. 

BOUND  TOP  HYDRAULIC  CEMENT  COMPANY,  Hancock 
and  Round  Top,  Md.    See  Note  B,  page  152. 

S'J-.  LAWRENCE  PORTLAND  CEMENT  COMPANY,  26G4 
Notre  Dame  street,  Montreal,  P.  Q.,  Canada.  See  Canadian  Port- 
land L'ement  Company. 

THE  SANDUSKY  POBTLAND  CEMENT  COMPANY,  San- 
dusky, Ohio,  is  an  Ohio  corporation.  The  first  plant  of  the  com- 
pany was  constructed  at  Bay  Bridge,  Sandusky,  using  marl  and 
clay  as  materials.  The  wet  process  with  rotary  kilns  and  Griffin 
mills  for  making  them  into  cement  has  been  developed.  ^It  has  a 
capacity  of  600  barrels.  Webster  Manufacturing  Company's  ele- 
vating and  power  transmiseion  machinery  is  in  use.  The  Ameri- 
can Blower  Company's  fan  removes  dust  from  the  mills.  The 
company  now  hae  a  second  plant  ready  for  operation  at  Syracuse, 
Indiana,  using  similar  materials  and  process  as  the  result  of  the 
expensive  experiments  conducted  at  the  first  plant.  Powdered  coal 
is  used  for  fuel.  The  new  works  have  six  kilns,  giving  a  capacity 
of  1,000  barrels  a  day.  A  750  horse-power  rope  drive,  with  ac- 
cessories, has  been  installed  by  the  Dodge  Manufacturing  Company. 


Any  information  on  V^6lTlCnL     Ol 

Cement  riachinery 

will  be  furnished  on  request  by 
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Further  information  is  withheld  by  the  company.  See  Note  B, 
Pag«  152. 

SILVKK  C'RBKK  CEMENT  COMPANY,  Louisville,  Ky.,  ha* 
works  for  manufacture  of  Louiaville  natural  hydraulic  cement  si 
Cementville,  Ind.    See  Note  B,  page  153, 

HIKAM  SNYDER,  229  Broadway,  New  York.,  has  works  at 
Kosendale,  New  York,  for  the  manufacture  of  Rosendale  natural 
hydraulic  cement  by  the  usual  process, 

THE  SOUTHERN  CEMENT  COMPANY,  North  Birming- 
ham, Ala.,  has  recently  completed  a  plant  for  the  manufacture  ol 
cement  from  blast  furnace  slag  (pozzuolana) .  See  Note  B,  page  152, 
An  American  Blower  Company's  fan  is  used  for  circulating  air 
through  the  dryer. 

THE  STANDARD  CEMENT  COMPANY  has  works  at 
Charlestown,  Ind.,  for  the  manufacture  of  Louisville  natural  hy- 
draulic cement  according  to  the  usual  process.  See  Note  B,  page  153. 

THE  STANDARD  PORTLAND  CEMENT  COMPANY, 
Hammond  Building,  Detroit,  Mich.,  is  a  Michigan  corporation 
capitalized  at  $1,000,000,  which  is  constructing  works  at  Ham- 
burg Junction  to  have  a  capacity  of  1,000  to  2,000  barrels  of  Port- 
land cement  a  day.  The  works  are  not  yet  completed  and  in  oper- 
ation, but  will  be  ready  to  supply  the  Standard  brand  of  Portland 
cement  to  the  market  in  a  short  time. 

THE  STANDARD  SILICA  CEMENT  COMPANY  is  a  New 
York  corporation  with  capital  of  $100,000,  offices  at  No.  66  Maiden 
Lane,  New  York  City,  and  works  at  Long  Island  City,  Borough  of 
Queens,  New  York.  Silica  Portland  cement  is  made  by  a  process 
which  is  intended  by  the  inventor,  Mr.  F.  L.  Smidth,  to  be  the 
perfected  economical  method  of  using  Portland  cement.  The  pro- 
cess consists  in  grinding  artificial  Portland  cement  with  some 
inert  material,  such  as  sand  or  limestone,  to  a  greater  fineness 
than  the  original  Portland  cement.  The  Davidsen  tube-mill  is 
used.  The  mill  is  a  hollow  steel  cylinder  4  feet  in  diameter  and 
16  feet  long,  half  filled  with  flint  pebbles,  set  horizontally  and  re- 
volved by  a  gear  and  pinion  at  one  end.  The  sand  and  cement  are 
mixed  and  fed  into  the  revolving  cylinder  by  a  screw  conveyor 
through  the  trunnion  at  one  end.  The  ground  cement  is  delivered 
at  the  other  end  at  the  periphery.  The  mill  operates  continuously 
and  will  grind  about  five  barrels  an  hour  of  a  mixture  of  one  part 

Crashing  Hachlnerf— Earle  C.  Bacon,  Havemefer  Bldg.,  New  Tork  Cllj. 
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cement  and  one  part  aand,  bo  that  96  per  cent,  of  the  resultant 
Silica  Portland  cement  will  pass  through  a  No.  200  sieve.  The 
beat  brandB  of  the  cement  are  made  of  equal  parte  of  such  cement 
as  the  Glena  Falls  Portland  Cement  Company's  Iron  Clad  brand 
of  Portland  cement  and  Rockaway  Beach  sand.  All  the  cement 
passes  the  No.  300  sieve  after  the  grinding,  the  4  per  cent,  re- 
mainder on  the  sieve  being  all  hard  sand.  The  cement  has  been 
used  in  many  buildings  in  the  city  of  New  York  for  foundations, 
floors,  fireproofing,  in  concrete  foundation  for  asphalt  walks,  in 
such  hydraulic  work  as  the  pool .  in '  Central  Park,  the  retaining 
walls  and  subways  of  the  Harlem  river  speedway.  Mid  the  testing 
canal  at  Cornell  University,  in  addition  to  the  use  in  the  Dock 
Department. 

THE  TEXAS  PORTLABT)  CEMENT  COMPANY,  Dallas,  Texas, 
manufactures  the  Live  Oak  brand  of  Portland  cement.  The  cap- 
italization is  $80,000.  The  capacity  of  the  works  is  100  barrels  a 
day,  but  is  being  increased  to  300  barrels.  Cement  was  first  made 
in  December,  1899,  The  Bonnot  Company's  wet  process  machin- 
ery   is    used.      The    machinery    used    includes    rotary    kilns    72 
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The  cardinal  point  In  business  success  Is  to  make 
yourself  known  to  every  person  who  can  add  anything  to 
your  business. 

It  Is  not  possible  for  you  to  know  all  these  people,  but 
they  can  be  made  to  know  about  you.  This  Is  your 
advantage. 

Advertising  does  this.  It  opens  the  field.  Success  de- 
pends on  how  wisely  this  advertising  Is  done.  If  It  reaches 
people  in  your  line  it  pays. 

If  you  want  business  from  the  field  represented  by 
Municipal  Engineering  Magazine:  tt  will  pay  you  to 
advertise  In  It. 
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inches  m  diameter  and  60  feet  long,  crusher,  dryer,  dry  pans,  pug- 
millB  wet  hall  and  tube-millB,  storage  tanks  with  agitators,  ball- 
milla  and  tube-mills  for  clinker  grinding.  A  300  horse-power  en- 
gine a  350  horse-power  engine,  4  tuhular  boilers  each  72  inches 
by  16  feet,  furnish  power.  The  analyses  of  the  materials  used  and 
the  cement  show  as  follows : 

LimeBtoae.  Clay.  Cement. 

CaCO, 1.429;,  2.05;^ 

CaO 62.35* 

A1,0, 0.23  22.75  8.35 

Fe.O, 2.05  *.10  4.25 

SiO, 6.10  60.25  22.50 

SO, trace  trace 

Ignition  Lobs 8,73 

Sulphur 1.75 

AllMlies trace 

The  proportion  of  raw  materials  uaed  is  f>^  to  oue. 

The  cement  has  been  used  in  street  paving  and  sidewalks  in 
Fort  Worth  and  in  foundations  and  fireproofing  of  buildings  in 
Dallas,  Fort  Worth,  etc.,  and  in  railroad  work  on  T.  &  P.  Ry. 

THE  THREE  RIVERS  CEMENT  COMPANY,  Three  Rivers, 
Mich.,  ia  reported  to  have  been  incorporated  to  construct  a  plant 
on  Pleasant  Lake,  about  three  miles  from  Three  Rivets.  See  Note 
A,  ■page  153. 

TWENTIETH  CENTURY  PORTLAND  CEMENT  COM- 
PANY, Fenton,  Mich.    See  Note  A,  page  152. 

THE  UNION  AKRON  CEMENT  COMPANY,  <^ce  No.  141 
Erie  street,  Buffalo,  N.  Y.,  is  the  sales  agent  for  the  Akron  star 
brand  natural  hydraulic  cement,  manufactured  by  H.  L.  &  W.  C. 
Newman  and  the  Akron  Cement  Works,  at  Akron,  N.  Y,  The  ca- 
pacity of  the  works  together  is  2,000  barrels  a  day.  Cement  has 
been  manufactured  in  these  works  since  1840  and  has  been  used 
in  many  public  works,  by  many  railroads  and  in  the  construction 
of  many  bridges  and  buildings  in  Massachusetts,  Connecticut,  Mary- 
land, New  York,  Pennsylvania,  Ohio,  Indiana,  Illinois,  Iowa,  Mis- 
souri, Arkajisas,  and  other  States,  to  the  extent  of  about  300,000 
barrels  a  year  at  present  time.  The  ordinary  vertical  kilns,  huhr- 
stones  and  pebble-mill  are  used  in  the  process  of  manufacture. 

THE  UNION  CEMENT  AND  LIME  COMPANY,  421  Main 
street,  Louisville,  Ky.,  has  works  for  the  manufacture  of  Louis- 
ville .natnral  hydraulic  cement  by  the  usual  process,  at  Cement- 
Coal  Taraud  Asphalt  Prodncts- Warren  Bros.  Co.,  I4S  Federal  St.,  Bostoi 
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ville  and  Sellersburg,  Ind.,  and  on  the  falls  of  the  Ohio  at  Louis- 
ville, Ky.  Cement  was  first  made  by  the  company  in  1866.  In 
1900  the  sales  of  the  two  brands  made  by  the  company  amounted 
to  913,000  barrels. 

THE  UNITED  STATES  CEMENT  COMPANY,  Sellersburg, 
hid.,  manufactures  Louisvilit!  natural  hydraulic  cement  by  the  us- 
ual process. 

THE  UNITED  STATES  PORTLAND  CEMENT  COM- 
PANY is  reported  as  a  Delaware  corporation  with  an  authorized 
rapital  of  $13,500,000,  and  Sheldon  H.  Bassett,  of  Chicago,  as 
the  agent.    See  Note  A,  page  152. 

THE  UTICA  CEHENT  MAHnrFACTTTHINO  OOHPAnY,  and  the 
TTTICA  HTDBAUUC  CEMENT  COMPAKT,  Utica,  111.,  are  now 
under  the  same  ownership  and  management,  with  Meacham  & 
Wright,  of  Chicago,  III,,  as  sales  agents.  The  processes  used  here- 
tofore are  the  same  as  in  other  natural  hydraulic  cement  plants, 
the  rock  being  mined  and  burned  in  continuous  vertical  kilns  and 
ground  in  huhr-stone  mills.  A  new  mill  is  under  oonstruction. 
The  crusher  building,  30  by  54  feet,  will  contain  the  crushers ;  the 
mill  building,  54  by  62  feet  and  24  feet  high,  will  contain  two 
Smidth  ball  and  two  Davidsen  tube-mills  of  the  largest  size  for 
grinding  natural  cement  clinker,  heretofore  in  use  exclusively  in 
Portland  cement  mills.  The  Sturtevant  mills  are  used  for  crudiing 
and  grinding  also.  The  boiler  room  will  contain  three  200  horse- 
power boilers,  and  the  engine  room  a  575  horse-power  Corliss  en- 
gine. Air  compressor  and  electric  light  plant  for  quarries  and  mill 
buildings  are  also  provided.  The  warehouse  is  70  by  200  feet  and 
contains  33  bins  with  a  storage  capacity  of  80,000  barrels.  The 
weighing  and  loading  is  done  automatically  and  by  electrical  ma- 
chinery. Full  equipment  of  Dodge  Manufacturing  Company's 
shifting,  clutches,  ete.,  is  provided. 

THE  VIRGINIA  PORTLAND  CEMENT  COMPANY,  81 
Fulton  street,  New  York,  is  a  New  Jersey  corporation,  with  works 
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at  C'raigsville,  Va.,  on  the  Chesapeake  &  Ohio  railroad.  The  cap- 
italization of  the  companv  is  $1,000,000.  Its  property  consists 
of  about  1,200  acres,  and  the  cement  plant  is  located  on  a  flat  area 
of  about  S6  acres  at  the  railroad.  The  matfirials  used  are  lime- 
stone and  clay,  taken  from  open  quarries.  Analyses  of  the  raw  ma- 
terials and  the  finished  products  phow  as  follows: 

Limestone.  Clay.  Cement. 

Lime 54.309(,         5.94^  63.14% 

Silica 53.&S  21.20 

Alumina M.47  7.90 

Magnesia 0.66  1.79  9.40 

Volatile  Matter 43.63  10.03 

Insoluble • 1.46  2.82 

Sulphuric  Acid 1.37 

The  limestone  is  crushed  at  the  quarry  and  stored  under  a  track 
leading  from  the  quarr}'.     F^oni  storage  it  is  fed  into  an  elevator 
which  discharges  into  a  dryer,  whence   it   is  elevated   and   con- 
veyed to  bins  over  ball-mills  in  the  raw  material  mill.    The  shale 
is  similarly  treated  and  runs  through  a  roll  crusher,  and  thence 
through  Sturtevant  rock  emery  mills.    Stone  and  clay  are  elevated 
to  bins  over,  an  automatic  weighing  machine,  the  clay  ]>aBsing  first 
through  sampling  bins,  wht're  it  remains  long  enough  to  be  tested. 
The  proper  proportion  lioin?  weighed  out  on  the  scales  the  mix- 
ture is  conveyed  to  grit  millB  and  thence  passes  by  a  conveyor  and 
elevator  to  a  large  steel  tank  back  of  the  kilns.    Rotary  kilns  arc 
used,  each  driven  by  a  10  horse-power  motor.     Pulverized  coal  is 
used  for  fuel,  prepared  in  a  coal  mill  with  a  dryer,  a  crusher  and  a 
tube-mill.     From  the  kilns  the  clinker  is  dumped  on  the  clinker 
pit  fioor,  from  which  it  is  elevated  and  conveyed  to  the  finishing 
mill  and  run  through  ball  and  tnbe-mills  and  thence  elevated  and 
conveyed  to  the  stock-houses  and  distributed  to  the  storage  bins. 
Conveyors  carry  the  eement  to  the  packing  department  as  dei 
and  deposit  it  in  the  distributing  bins,  from  which  it  is  di 
through  Howes  packers  into  bags  and  barrels.   The  Webster  M 
facturing  Company's  elevating,  conveying  and  power  transmii 
machinery  is  used.    There  is  a  cooperage  department  and  a 
equipped  machine  shop.     Nearly  all  of  the  buildings  are  of  b 
with  slate  roofs.     The  power  consists  of  a  725  horse-power  C( 
engine,  driving  the  machinery  in  both  raw  material  and  finif 
mills  and  the  coal  mill. 

For  fement  Testing  Hachiner;  nddrpss  Fairbanks  Co.,  Kew  T»r) 
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A  shaft  in  au  extensicm  of  the  power-house  is  run  by  the  large 
engine,  or  by  a  850  horse-power  engine,  and  furnishes  power  for 
numing  the  stone,  kiln  and  stock-houses  and  the  electric  light 
plant,  also  an  air  compressor  for  the  coal  plant.  An  independent 
air  compressor  for  the  quarry  drills  is  located  in  the  main  power- 
house. Steam  pump  for  water  supply  is  located  in  the  boiler  room. 
There  are  well-equipped  testing  and  chemical  laboratories.  The 
company  has  also  constructed  houses  for  operatives  and  a  general 
store.  The  capacity  of  the  plant  is  in  process  of  increase  from 
800  to  1,600  barrels  a  day. 

THE  VENTNOR  STONE  AND  BRICK  COMPANY,  Atlantic 
City,  N.  J.,  is  reported  to  manufacture  silica  Portland  eemeht,  using 
Bavidaen  tube-mills  for  grinding.    See  Note  B,  page  153. 

THE  VULCANITE  PORTLAND  CEMENT  COMPANY  is 
a  New  Jersey  corporation  with  offices  in  the  Vulcanite  Building, 
1712  Market  street,  Philadelphia,  Pa.,  and  works  at  Vulcanite, 
N.  J.,  the  post-office  being  Phillipsburg,  N.  J. 

There  are  two  independent  plants  in  the  works,  one  established 
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elevated  to  Griffin  mills,  thence  to  the  rotary  kilns,  of  which  there 
are  five  in  the  old  mill  and  six  in  the  new.  From  the  kilns  the 
clinker  is  elevated  to  the  top  of  cooling  tanks  with  an  artificial 
draft.  The  cooled  clinker  runs  through  crackers  and  Griffin  mills 
from  which  it  runs  to  the  stock-house.  Smidth  tube-mills  are  also 
used  in  grinding  Portland  cement  clinker.  The  size  of  the  plant 
is  indicated  by  the  statement  that  the  stock-house  of  the  new  plant 
is  80x590  feet  and  will  store  70,000  barrels  of  cement  The  ca- 
pacity of  the  entire  plant  is  ii,000  barrels  a  day.  The  power  plant 
includes  500  horse-power  Corliss  engines,  each  driving  independ- 
ently a  raw  material  or  a  finishing  mill.  There  is  a  small  auxil- 
iary engine  in  the  boiler  house  for  the  coal  handling  machinery, 
also  an  air  compressor,  an  eJoctric  liehtincr  nlant  and  pumps.  Pul- 
verized coal  is  used  for  fuel  in  the  rotarv  kilns.  The  Eobins  con- 
veying belts  are  in  use. 

THE  WABASH  POETLAND  CEMEHT  COMPAHT,  913  Union 
Trust  Buildingj  Detroit,  Mich,,  is  an  Indiana  corporation,  with 
works  at  Stroh,  Ind.,  on  the  Wabash  railroad,  about  midway  be- 
tween Detroit  and  Chicago,  for  the  manufacture  of  Turkey  brand 
of  Portland  cement.  The  materials  used  are  comparatively  dry 
and  unusually  uniform  marl,  and  a  clay  well  adapted  for  cement 
manufacture.  The  plant  was  designed  by  Lathbury  &  Spackman. 
The  wet  process  is  used  and  four  rotary  kilns  are  used,  with  a  daily 
capacity  of  about  500  barrels  a  day.  Smidth  ball  and  tube-mills 
are  used  in  grinding  raw  material  and  cement  clinker.  A  David- 
sen  tube-mill  is  used  to  pulverize  the  coal  used  for  fuel,  which  is 
fed  to  the  kiln  by  blast  created  by  an  American  Blower  Company's 
fan.  The  Webster  Manufacturing  Company's  conveying  and  power 
transmission  machinery  is  installed.  The  works  have  been  in  oper- 
ation since  August,  1900,  and  plans  are  in  preparation  for  an  in- 
crease in  the  capacity  of  the  works  to  about  1,000  barrels  a  day. 
Analysis  of  the  cement  shows,  silica,  21.35  per  cent;  insoluble  silica 
(clay),  0.43;  alumina,  7,31;  iron  oxide,  2.65;  lime,  62.35;  mag- 
nesia, 2.88;  sulphuric  anhydride,  1.78;  carbonic  anhydride,  0.23; 
water,  0.55;  potash,  soda  and  loss,  0.47. 

THE  WAYLAND  POETLAND  CEMENT  COMPANY,  Roch- 
ester, N.  Y.,  has  works  at  Wayland  and  Portway  (Perkinaville), 
New  York,  for  the  manufacture  of  Portland  cement.     No  infor- 

The  Standard  Plaster  Co.,  Bnlfalo,  N.T.,  makes  Calcined  Plaster  or  Stneeo 
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mation  has  been  received  except  that  an  American  Blower  Com- 
paay'g  fan  and  Stnrt«vant  crushing  and  grinding  mills  has  been 
installed.    See  Note  B,  page  153. 

THE  WELLSTON  PORTLAND  CEMENT  COMPANY,  De- 
troit, Mich.,  capitalized  at  $100,000,  is  constructing  works  at  Wells- 
ton,  Ohio,  which  will  he  ready  for  operation  about  June  1,  1901. 

THE  WESTERN  PORTLAND  CEMENT  COMPANY,  Yank- 
ton, S.  D.,  established  works  in  1890  about  four  miles  west  of 
Yankton,  S.  D.,  for  the  manufacture  of  Portland  cement  from 
chalk  and  the  plastic  clay  forming  the  subsoil  of  much  of  South 
Dakota,  which  overlies  the  chalk,  with  a  thin  layer  of  waste  ma- 
terial between.  A  modification  of  the  English  process  is  used.  The 
works  are  located  on  a  hillside  below  the  quarries  and  clay  beds, 
and  the  raw  materials  are  run  down  to  the  mixing  platform,  where 
the  ingredients  are  weighed  out  in  the  proper  proportions,  and 
dropped  through  chutes  into  crushers.  Thence  the  mixture  passes 
through  beaters,  where  it  is  thoroughly  worked  into  a  wet  slurry 
and  passed  out  through  a  wire  screen,  from  which  it  passes  into 
dosage  tanks,  where  it  is  kept  moving  by  revolving  arms.  The 
slurry  is  elevated  to  a  second  set  of  beaters  with  finer  screen  and 
drops  into  another  large  tank,  from  which  it  is  elevated  into  a 
third  tank.  From  this  it  is  pumped  into  drying  chambers,  to  be 
dried  by  the  waste  heat  from  the  kilns,  or  to  open-air  drying  areas. 
Johnson  intermittent  kilns  are  used,  charged  with  alternate  layers 
■  of  dried  slurry  and  Milwaukee  gas  coke,  capacity  310  barrels  of 
clinker  for  each  charge.  Buckets  running  on  an  overhead  rail  and 
hauled  by  rope,  run  around  the  drying  yard  and  over  the  kilns  for 
charging  the  air-dried  material.  The  clinker  is  crushed,  run 
through  roller  crackers  and  mill-stones,  Berthelet  separators  like 
those  in  the  Milwaukee  Cement  Works  being  used.  Four  hori- 
zontal return  tubular  boilers  furnish  st«am  for  a  500  horse-power 
Corliss  engine.  Much  of  the  power  transmission  is  by  rope  drives. 
There  is  a  complete  physical  and  chemical  laboratory  to  keep  wa^tch 
of  raw  material  and  finished  product.    See  Note  B,  page  152. 

Analyses  of  the  raw  material  and  the  finished  cement  are  as 
follows : 

For  Electric  EqulpmeDt  for  Cement  Plants  Address  Keystone  Electric  €o. 
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Chalk.  CUy.         Cemeat. 

Carbonate  of  Iiime 88.0 

Lime 2.4  60.0 

Alumina (    .  _  „  ,  (  7.7 

Oxideoflron \    *-8  27.1  j  ^^ 

Carbonate  of  Magnesia 0.2 

Magnesia , 2.7  0.8 

Sulphuric  Acid 1.3            2.0  2.8 

Alkalies 0.2             1.3  1.2 

WHITE  CLIFFS  PORTLAND  CEMENT  COMPANY,  White 
Cliffs,  Ark.    See  Note  A,  page  152. 

WHITE  CLIFFS  PORTLAND  CEMENT  AND  CHALK 
COMPANY,  Texarkana,  Ark.    See  Note  B,  page  153. 

The  reports  of  the  United  States  Geological  Survey  state  that  the 
factory  is  modeled  after  German  factories,  the  materials,  chalk 
and  clay  being  ground  by  dry  process,  moulded  into  brick  and 
burned  in  Shofer  kilns.  The  capacity  in  1896  was  300  barrels  a 
day.    Analyses  of  the  materials  show: 

For  the  chalk,  carbonate  of  lime,  90.33  per  cent. ;  carbonate  of 
magnesia,  1.15;  silica,  5.33;  alumina  and  iron  oxide,  3.03. 

For  the  clay,  silica,  73.62  per  cent. ;  alumina  and  iron  oside, 
19.30. 

THE  WHITEHALL  PORTLAND  CEMENT  COMPANY'S 
WORKS,  Cementon,  Pa.,  were  hnilt  in  1899  on  a  modern  design 
upon  the  principle  of  carrying  on  the  various  processes  in  a  straight 
line  without  iinnecessary  transfers  or  interference.  The  property 
includes  about  67  acres,  and  the  manufacturing  plant  is  located 
adjacent  to  the  Leiiigh  Valley  railroad.  The  usual  T^ehigh  valley 
cement  rock  is  used.  The  material  is  loaded  on  automatic  side- 
dumping  cars  at  the  quarry,  and  hauled  by  cable  to  the  crusher, 


THE   COMING    LIGHT 
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each  car  coniing  up  meeting  an  empty  ear  going  to  quarry.  Crush- 
ers can  be  used  on  either  cement  rock  or  limestone  by  changing 
slides  in  spouts  to  deliver  to  proper  bins.  There  are  four  crushers 
located  29  feet  above  the  ground,  and  all  driven  by  one  line-shaft. 
The  stock-bins  underneath  have  a  capacity  of  4,000  to  5,000  tons. 
The  cement  rock  and  limestone  are  mixed  in  proper  proportions 
by  hand  and  carried  by  elevators  to  the  dryers,  of  which  there  aj^ 
three  sets  of  two  each.  Each  set  is  run  by  a  separate  motor.  From 
the  dryers  a  small  belt  conveyor  and  an  elevator  carry  the  ma- 
terial to  the  raw  stone  grinding  mill,  which  is  equipped  with  six 
batteries,  each  containing  one  ball  and  one  tube-mill.  These  bat- 
teries are  divided  into  three  sets,  each  set  having  its  independent 
motor.  A  short  screw  conveyor  and  an  elevator  carry  the  material 
to  the  stock-bins  over  the  kilns  in  the  kiln  building.  There  arc 
two  kiln  departments,  two  finishing  mill  departments  and  two 
stock-houses,  located  one  on  each  side  of  the  power  and  boiler 
rooms,  machine  shop  and  cooper  shop,  thus  making  two  inde- 
pendent lines  from  the  kilns  to  the  end.  In  each  kiln  building 
there  are  ten  kilns,  6  feet  in  diameter  and  45  feet  long,  controlled 
by  variable  speeders.  The  feed  pipes  are  water-jacketed.  At  each 
end  of  the  kiln  buildings  is  a  coal-grinding  department,  each  con- 
taining a  dryer  and  a  tube-mill.  Each  set  of  kilns,  dryers  and 
tube-mills  is  driven  by  a  separate  motor.  The  clinker  storage  bins 
are  18  feet  below  the  level  of  the  kiln  floor.  Two  Wins  discharge 
into  one  bin  at  any  one  time.  The  heat  from  the  clinker  bins  is 
taken  off  by  large  exhaust  fans  and  used  under  the  boilers  for 
forced  draft,  culm  being  the  fuel  used.  The  clinker  is  left  here 
long  enough  to  cool  and  then  taken  by  elevators  to  the  finishing 
mills.  In  the  two  finishing  mill  buildings  are  eight  bat- 
teries of  ball  ajid  tube-mills  like  thnse  used  in  the  raw  stone  mill, 
divided  into  four  sets,  each  set  being  driven  by  its  own  motor.  Ele- 
vators carry  the  material  from  the  ball-mills  to  the  hoppers  above 
the  tube  mills,  where  the  final  mixture  of  materials  is  made.  Con- 
veyors and  elevators  carry  the  finished  product  from  the  tube-milli' 
to  the  bins  in  the  stock-houses.  Each  stock-house  has  10  bins,  each 
bin  having  a  capacity  of  3,000  to  4,000  barrels  of  cement.  Each 
pair  of  bins  has  its  own  elevators  and  packer,  to  which  the  cement  is 
carried  part  by  gravity  and  part  by  whei'ling. 

Cement  HMthiner;— Eai  le  C.  Bacon,  HavemoTer  nidg:.,  New  Torfc  Citj. 
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The  machine  shop  is  a  five-storied  building.  On  the  first  floor 
is  the  macliine  shop,  with  four  amall  engines  for  driving  the  pack- 
ers and  elevators  in  the  stock-houBes,  the  freight  elevator  and  the 
machinery  in  the  cooper-ship  on  the  second  floor.  The  third,  fourth 
and  fifth  floors  give  storage  for  cooper  stock  and  barrels.  In  the 
boiler  room  are  four  .'iOO  horse-power  batteries  of  boilers,  each  bat- 
tery having  two  units  and  each  unit  its  separate  smoke-stack.  The 
coal  pockets  are  well  located  to  obviate  rehandling.  In  the  en- 
gine room  are  four  large  Keystone  Electric  Company's  generators, 
each  of  225-k.  w.  capacity,  in  two  sets,  each  set  driven  by 
cross-compound  CorllsB  engines;  also  the  motive  power  for  the  ma- 
chinery' in  the  kiln  building  and  the  coal  grinding  department. 
There  is  an  independent  auxiliary  pou'er  building  containing  an 
engine  driving  a  set  of  gencratort;,  for  emergency  use.  In  the 
electric  light  building  are  three  automatic  engines,  each  driving 
a  dynamo,  al?o  a  supply  room  and  an  air  compressor  to  furnish 
power  for  the  drills  used  in  the  quarry.  In  all  there  are  six  350 
horse-power  motors,  230  volts,  one  100  horse-power  motor  and  two 
BO  horse-power  motors,  installed  by  the  Keystone  Electric  Company. 
The  switchboard  from  which  all  are  started  is  38  feet  long  and  has 
21  panels.  The  works  can  be  run  night  and  day  by  164  men.  The 
works  will  produce  2,000  barrels  of  cement  a  day  and  can  be  mn 
at  a  rate  of  3,500  barrels  or  more.    The  mill  cost  about  $700,000, 

THE  ZENITH  POETL.\ND  CEMENT  COMPANY,  Majes- 
tic Building,  Detroit,  Mich.,  is  constructing  works  at  Grass  Ijake, 
Mich.,  with  a  capacity  of  1,000  barrels  a  day,  which  will  probably 
be  ready  to  furnish  cement  in  August,  1901. 


WEST  PULVERIZING  MACHINE  CO. ' 
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FOREIGN  CEMENT  WORKS. 

A  few  hints  aa  to  processes  used  in  some  of  the  foreign  cement 
works  will  be  of  interest  by  way  of  comparison  with  American 
methods.  It  should  be  remembered,  however,  that  the  rotary  kiln 
is  being  introduced  quite  rapidly  and  that  within  a  few  years 
there  will  be  a  material  change  in  methods  oi  burning  and  handling 
cement.  A  number  of  descriptions  of  works  which  do  not  export 
cement  to  this  country  are  available,  but  are  not  given,  as  it  is 
necessary  to  restrict  the  space  occupied,  and  only  those  descriptions 
which  may  be  of  assistance  in  forming  a  judgment  upon  cements 
found  in  this  market  can  be  given. 

ALSEN'S  PORTLAND  CEMENT  FABRIK,  Itzehoe  and 
Lagerdorf,  Germany.  One  Alsen  mill,  designed  by  Xjathbnry  & 
Spackman,  is  located  at  Itzehoe,  adjoining  the  clay  deposit  used  in 
the  plants,  and  two  mills  are  located  four  miles  away,  at  I^er- 
dorf,  at  the  chalk  deposit  used.  A  railroad  connects  the  two  places 
and  carries  materials  back  and  forth.  The  grinding  of  cement 
clinker  and  packing  of  cement  is  done  at  Itzehoe.  The  wet  process 
ie  used  with  wash  mills  and  settling  basins,  without  agitators.  The 
slurry  is  made  into  balls  or  bricks,  dried  in  tunnel  dryers  and  cal- 
cined in  Dietzsch  or  other  continuous  vertical  kilns.  Buhr-stonee 
are  used  for  grinding. 

DYCKERHOFF  &  SON,  Amone,  near  Biebrich,  Germany.— 
These  works  use  limestone  from  a  quarry  containing  layers  of  hard 
and  soft  limestone  of  uniform  composition  and  a  layer  of  soft  marl, 
which  varies  somewhat.  Clay  and  fuel  are  brought  to  the  works  on 
-  the  river  Rhine,  on  the  banks  of  which  the  works  are  situated.  The 
hard  limestone  and  clay  are  mixed  by  the  dry  process,  the  limestone 
being  corrected  if  necessary  by  the  addition  of  proportions  of  the 
soft  limestone  and  marl.  The  materials  are  dried,  crushed  and  pul- 
verized as  in  the  American  dry  process,  except  that  mill-stones  are 
used  for  grinding  instead  of  ball  and  tube-mills.  The  soft  lime- 
atone  and  clay  are  prepared  by  the  wet  process,  with  wash-mills 
provided  with  edge-runner  mills  for  grinding  the  wet  slurry  and 
drying  basins.  The  mixtures  prepared  by  the  two  processes,  being 
of  the  same  composition,  are  mixed  in  brick  machines  in  proper 
proportions  to  produce  bricks  of  proper  consistency,  which  are  fur- 
ther dried  by  the  exhaust  heat  of  the  kilns.  Hoffman  ring  kilns 
are  used.     The^e  kilns  are  arranged  around  a  circle,  about  twenty 

Warren's  Klolltlilc  Cement— Warren  Broi.  Co.,  14S  Federal  St.,  Boston 
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kilns  completing  the  round.  The  kilns  are  filled  with  layers  of 
slurry  bricks  and  fuel  in  order,  and  the  burning  proceeds  from  kiln 
to  kiln  around  the  circle.  Thus  the  group  is  in  continuous  action 
though  each  kiln  is  intermittent  The  round  is  made  about  twice 
a  month,  producing  about  10,000  barrels  in  that  time.  The  re- 
Bulting  clinker  is  ground  on  buhr-stones. 

HILTON,  ANDEESON,  BEOOKS  AND  COMPANY,  HalUng, 
Faversham  and  Upnor,  England. — This  company  has  four  plants 
for  making  Portland  cement,  two  large  and  two  small,  located  on 
the  Thames  aud  Medway  rivera.  The  materials  are  chalk  from 
neighboring  chalk  cliffs  and  clay  dredged  from  the  Medway.  They 
are  mixed  in  wash-mills,  ground  wet  in  buhr-stones  and  dried  in 
the  long  drying  chamber  of  Johnson  kilns.  Modified  forms  of 
these  kilns  are  in  use  at  the  Western  Portland  Cement  Works,  Tank- 
ton,  S.  D.,  and  reference  is  made  to  the  description  of  these  works. 
The  grinding  is  done  on  millstones.  Bradley  Pulverizer  Company's 
Qriffin  mills  are  also  used  in  the  process  of  pulverizing. 

lAOERDORFE'I.  PORTLAND  CEMENT  FABBIE.— Eugene 
Lion  &  Co.,  of  Hamburg,  Germany,  have  owned  cement  works  at 
Lagerdorf  since  1889,  the  works  having  been  started  in  1876. 

The  factory  is  situated  in  Holstein  on  the  banks  of  a  shipping 
canal,  which,  through  the  river  Stor,  is  connected  with  the  river 
Elbe.  The  lighters,  which  are  freighted  at  Lftgerdorf  directly  from 
the  stores  of  the  factory,  deliver  the  cement  in  Hamburg  to  ocean 
vessels.  The  raw  materials  used  are  pure  chalk,  found  on  the 
grounds  of  the  factory,  and  clay  of  excellent  quality,  supplied  also 
from  its  own  pits,  in  inexhaustible  quantities.  The  raw  materials  are 
treated  in  wash-mills  with  plenty  of  water,  in  order  to  reduce  them 
most  finely,  and  to  insure  their  most  intimate  mixture.  The  slurry 
thus  attained  is  very  thin  and  liquid ;  by  sifting  it,  sand,  coarse  par- 
ticles and  vegetable  matter  are  removed.  It  is  then  passed  on  to 
millstones,  where  the  operation  of  blending  and  mixing  is  con- 
tinued. Thence  the  slurry  is  conveyed  in  conduits,  in  which  im- 
purities, and  those  parts  of  chalk  and  clay  that  have  escaped  re- 


Ransome's  Concrete  Mixers, 


Everybody  is  simply  aatonighed  at  the  performance  of  the  Mixera. 
They  are  surely  the  greatest  mnchines  for  the  purpose  ever  inventaj. 
(Signed!    James  D.  Schuyler,  M.  A.  S.  C.  Eng'rs. 
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duction  are  deposited  and  remoyed  from  timo  to  time.  None  Oi 
the  washed  hquid  is  permitted  to  settle  in  the  backs  until  its  com- 
ponent'' are  m  the  most  perfect  state  of  amalgamation,  as  described 
before  In  the  backs  or  settling  basins  the  superfluons  water  is 
drawn  off  and  the  washed  materials  are  left  to  settle  until  they 
are  m  a  fit  condition  for  removal  to  the  brick  presses.  During  the 
process  of  washing  a  great  many  samples  of  slurry  are  taken  to  as- 
certain its  chemical  composition.  The  quality  of  cement  being  af- 
fected first  by  the  accuracy  of  the  raw  cement  mixture  and  the  per- 
fect blending  of  its  ingredients,  it  will  be  seen  at  once  that  variations 
m  the  composition  must  be  found  out  and  set  right  without;  any  loss 
of  time.  By  means  of  exact  control,  the  variation  in  the  percentage 
of  carbonate  of  lime  in  the  slurry  can  be  made  loss  than  half  of  one 
per  cent.  To  finish  the  mixing  of  chalk  and  clay,  the  stiffened 
slurry  is  conveyed  by  cable  cars  to  a  pug-mill,  and  thence  to  brick 
presses.  The  bricks  delivered  by  the  latter  machine  are  dried  in 
drying  flues  and  conveyed  in  a  perfectly  dry  state  to  the  Dietzsch 
kilns,  where  they  are  burnt. 

The  product  of  these  kilns,  the  clinker,  is  wheeled  to  the  mill, 
crushed  by  stone  breaker  and  rollers  and  reduced  to  an  impalpable 
powder  by  mill-stones. 

The  ground  cement  is  passed  on  to  a  large  magazine  of  80,000 
barrels  capacity,  kept  in  store  for  some  weeks,  and  does  not  leave 
the  factor^'  before  it  is  thoroughly  tested  in  the  laboratory. 

There  are  four  steam  engines  of  altogether  675  horse-power; 
a  fifth  one,  of  225  horse-power,  is  being  mounted,  a  proof  of  the 
increasing  appreciation  of  the  excellent  qualities  of  the  brand. 

The  backs  or  settling  basins  cover  an  area  of  several  acres,  and 
there  are  ten  double  kilns  of  Dietzsch  design. 

MAinrHEIMER  FORTLAITI)  CEMENT  FABKIE,  Mannheim 
and  Weisenau,  Germany. — At  Mannheim  hard  limesione  and  clay 
are  dried,  ground  and  mixed  by  the  dry  process,  made  into  bricks 
with  a  small  amount  of  water.  At  Weisenau  the  same  materials  are 
used  in  the  Dyckerhoff  works,  nearby,  the  hard  and  soft  limestone 
and  marl  being  powdered  dry  and  the  clay  made  into  a  slurry  wet 
enough  to  make  bricks  of  proper  consistency  when  the  two  are 
mixed  in  proper  proportions.  At  both  plants  the  bricks  are  dried 
and  burned  in  Dietzsch  or  in  Hoffman  kilns. 


For  ninstrated  pampblet, "  Cement  Testing,"  write  Fairbanks  Co.,  V.  Y. 
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The  following  list  gives  the  names  and  addresses  of  all  manu- 
facturers of  Portland  cement  which  have  been  obtainable,  of  all 
the  important  manufacturers  of  natural  hydraiilic  cement  and  of 
the  manufacturers  of  the  principal  brands  of  foreign  cement  found 
in  the  market.  All  reliable  information  obtained  regarding  offi- 
cers, capitalization,  location  and  capacity  of  works,  brands  manu- 
■  factured,  capacity,  general  sales  agents  and  shipping  facilities  is 
given.  For  nearly  all  works  of  importance  this  information  is 
complete. 

In  the  list  are  also  included  some  plants  which  are  not  now  in 
operation,  a  number  which  are  not  yet  completed,  and  such  re- 
cent incorporations  as  show  evidence  of  early  beginning  of  con- 
struction of  plants.  Completeness  in  this  last  class  is  not  ex- 
pected and  additions  are  made  to  the  manuscript  list  weekly  or 
oftener.  More  than  160  entries  will  be  found,  exceeding  the  num- 
ber reported  annually  by  the  United  States  Geological  Survey. 

Reference  should  be  made  for  further  particulars  regarding  the 
manufacturing  operations  of  the  companies  to  the  chapter  on 
Descriptions  of  Works  and  Proeeseee  for  Making  Cement  pre- 
ceding. 

The  list  of  American  companies,  including  Canada  and  Mexico, 
is  followed  by  a  list  of  the  prominent  European  companies  export- 
ing cement  to  the  United  States,  The  kind  of  cement  manu- 
factured is  stated  with  the  name  of  brand.  As  some  companies 
manufacture  both  natural  hydraulic  and  Portland  cements,  no 
division  into  classes  has  been  made,  to  avoid  unnecessary  repe- 
tition. 

AMERICAN  MANUFACTURERS. 
ACME    PORTLAND    CEMENT   COMPANY,    Camden,    N.   J. 

See  Note  A,  page  153. 

The  Standard  Plaster  Co.,  BolFalo,  If  .T.,  makes  Calcined  Plaster  or  Stnceo 
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AJAX  PORTLAND  CEMENT  COMPANY,  Jersey  City,  N.  3. 

H.  W.  Menn,  W.  J.  Baldwin,  C.  M.  Perkins,  E.  D.  Hawkins,  A. 

G.   Brown,  all  of   Jersey   City,   iQcorporators,    ■  See  Note  A, 

page  152. 

AKRON  CEMENT  WORKS,  Akron,  N.  Y.    See  Note  F,  page  153. 

Union  Akroh  Cement  Company,  Sales  Agents,  141  Erie  St., 

BulEalo,  N.  Y. 

Manufacturers  of  Bed  Star  brand  natural  hydraulic  cement. 
On  New  York  Central  &  Hudson  River  railroad. 
AT.ATiAW*  PORTLAND  CEUENT  COHFANY,  Ltd.,  Demopolis, 
Ala. — Under  construction. 

Thomas  C.  Caibns,  Geu'l  Mgr. 
Capitalization,  $500,000. 
Capacity,  1,000  barrels  per  day. 
On  Southern  railway. 
ALAHO  CEHEKT  COUP  ANT,  San  Antonio,  Texas.— 

C.  Baumbebogr,  Pies,  and  Chemist,  San  Antonio,  Tesas. 
Db.  p.  J,  Hultmtbe,  Vice-Pres.,  San  Antonio,  Texas. 
P.  W.  Cook,  Jr.,  See'y,  San  Antonio,  Tex. 

Nic.  Bbhlas,  Supt.,  San  Antonio,  Tex. 
Capitalization,  see  Note  E,  page  153. 
Capacity,  350  barrels  a  day. 

Manufacturers  of  Alamo  Portland  and  natural  hydraulic 
cements. 
On    IntematioDal    &    Great    Northern,    San    Antonio    &    Ar- 
ansas Pass,  Galveston,  Hamburg  &  San  Antonio,  and  San  Antenio 
&  Gulf  railroads. 

ALMA  POETLAND  CEMENT  COMPANY,  WeUston,  Ohio.— 
B.  B.  Lathbdht,  Pres.,  Philadelphia,  Pa. 

D.  W.  Gbaflt,  Treas.,  Philadelphia,  Pa. 
F.  D.  EwiNG,  Sec'v,  Jackson,  Ohio. 
Sahubi.  Powden,  Supt.,  Wellston,  Ohio. 

Wm.  G.  Habtranft  Co.,  Sales  Agents,  R.  E.  Truat  Building, 
Philadelphia,  Pa. 
Capital,  $150,000. 
Capacity,  450  barrels  a  day. 
Manufacturers  Alma  brand  Portlaod  cement. 
On  Columbus,  Hocking  "Valley    &    Toledo,    Cincinnati.    Ham- 
ilton &  Dayton,  Baltimore  &  Ohio  Southwestern  and  Ohio  South- 
em  railroads. 

THE  AIPENA  FOBTLANB  CEUENT  C0UFAN7,  Alpena,  Mich. 
Fbank  W.  Gilohhist,  Pres.  and  Dir.,  Alpena,  Mich. 
Wm.  B.  C0M8TOCK,  Vice-Prea.  and  Dir.,  Alpena,  Mieh. 
Gbo.  J.  Robinson,  See'y  and  Dir.,  Alpena,  Mich. 
Wm.  H.  Johnson,  Treaa.  and  Dir.,  Alpena,  Midi. 

For  Cement  Eaehlnerj,  address  Earle  C.  Bacon,  Haremerer  Bid;.,  IT.  ¥. 
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Allen  Fi-etchkb,  Auditor  and  Dir.,  Alpena,  Mich. 
John  Monaoiian,  Dir.,  Alpena,  Mich. 
Chas,  H.  Reynolds,  Dir.,  Alpena,  Mich. 
Joseph  H-  Colt,  Dir.,  Alpena,  Mich. 
Walter  S.  Rubsell,  Dir.,  Detroit,  Mich. 
Frank  M.  Haldeman,  Supt.,  Alpena,  Mich. 
Stephen  Ludlow,  Frank  Monaohan,    Chemists,    Alpena, 
Mich. 

F.  R.  Potter,  Business  Mgr,,  Alpena,  Mich. 
Capitalization,  $500,000. 

Capacity,  800  barrels  a  day. 
Manufacturers  of  Alpena  brand  Portland  cement. 
On  Detroit  &  Mackinac  railroad  and  Lake  Huron. 
ALPHA  FOBTLAITD  CEMENT  COMPANY,  Easton,  Pa.,  works  at 
Alpha,  N.  J.— 

W.  M,  McKelvy,  Pres.  and  Dir.,  Pittsburg,  Pa. 
A.  F.  Gerstell,  Vice-Prra.  and  Gen'l    Mgr,  and  Dir.,  Eas- 
ton, Pa. 

G.  S.  Brown,  Sec'y  and  Treas.,  Easton,  Pa. 
J.  M.  LocKHART,  Dir.,  Pittsburfr.  Pa. 

J.  H.  LocKHART,  Dir.,  Pittsburg,  Pa, 
CiiAs.  B.  Pope,  Dir.,  Pittsburg,  Pa. 
Howard  Rieqel,  Dir,,  Rieeelsville,  N.  J. 
Harry  Dreul,  Chemist,  623  High  street,  Easton,  i*a. 
W.  J.  Donaldson,  Sales  Agent,  Betz  Bldg.,  Philadelphia,  Pa. 
Dickinson  Cement  Company,  Sales  Agents,  931  Marquette 
'Bldg.,  Chicago,  111. 
Capitalization,  $1,000,000. 
Capacity,  2,000  barrels  a  day. 
Manufacturers  Alpha  brand  Portland  cement. 
On  liehigh  Valley  railroad. 
ALSEN    AMERICAN     PORTLAND     CEMBWT     COMPANY. 
See  Note  B,  on  page  153.    Works  at  West  Camp,  N.  Y. 

Sinclair  &  Babson,  Agents,  No.  143  Liberty  St.,  New  York 
City. 

Capitalization,   $3,350,000. 
On  West  Shore  railroad  and  Hudson  river. 
THE  AMERICAN  CEMENT  COMPANT    OP  NEW    JESSET.— 
Offices,  33  and  34  South  Fifteenth  street,  Philadelphia,  Pa. 


Stettin  Porfland  Cement  Stettin  Bredower  Porfland  Cement 

(BLUE  ANCHOR  BRAND)  (BLUK  EAGLE  BRAND) 

Uasarpaesed  for  Bidewallcs,  artificial  stone.  Alwaya  uuitorm  In  color  and  gUBlitj'. 

F.  BEHREND,*"""54"front"st..  new  YORK 
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TWELVE  ENHNEEMm  W«nEM  OF  THE  Wl 

Tlie  celebrated  JOHMSTOWN  BBIDQE  (built  with  "Oiant"  s 
nhich  aload  Ibe  great  flood  of  May,  1SI«.  within  sii  months  alter  ji 

The  RAPID  TRANSIT  UNDER-GROUND  RAILWAY  in  N 
Bub-waf  ever  conetructed,  and  which  the  Chief  EusineBr  states 
barrels  of  cement,  end  ifl  tha  largest  single  contract  for  cement  eve 

The  CORNELL  DAM,  of  the  New  Croton  aqueduct,  the  lai 
the  world. 

JEROME  PARK  RESERVOIR,  of  the  New  York  Crotoo  Aquedi 
artJBcial  reservoir  In  the  world. 

The  READING  SUB-WAV  in  PhUadelphia,  one  of  the  most  im 
constructed  io  thie  country. 

The  NIAGARA  FALLS  TUNNEL,  of  the  Niagara  Falls  Power 

The  ROCKTILLE  BRIDGE  of  the  Penneylrania  Railroad,  a 
foot  fouF-Crack  atone  arch,  the  largest  maaonry  bridge  in  the  woric 

The  POWER-HOUSE  of  the  Metropolitan  Traction  Company, 
TO,OOCI  horse-power  — the  largest  power  buildlofr  in  the  world. 

The  NEW  EAST  RITER  BRIDGE  between  Bnoklyn  and  N< 

The  UNDERGROUND  ELECTRIC  and  CABLE  WORK  ol 

Third  Avenue  Railway  Syatema  in  New  York.  The  greatest  mileag 
reads  under  a  single  control  in  the  United  Stalea. 

The  NEW  WACHUSETTS  DAM  of  the  Boston  Uetropolitaa 

amount  of  water  stored  being  some  80,000,000,000  gallons  in  all,  or  t 
of  the  new  Croton  Dam  of  the  New  York  Aqueduct  System. 

The  CHIMNEY  of  the  Ninety-Siith  Street  Powei-House  of  tt 
Hailway,  New  York  — the  highest  chimney  in  the  United  States  —  : 

With  this  array  of  work  now  going  on  and  coming  from  custom 

buy  and  use  it.  It  is  unnecessary  to  publish  letters  of  commendat 
well  speaks  (or  Itself. 


THE  AMERICAN  CEME 

^  Egypt  Portland  Cement  Works.  I  The  Oiant  Portland  ■ 

T}»  Pennsylvania  Portland  Cemeot  Works.     The  Giant  Rotary  Po 
Hie  Colombiao  PorOaiid  Cement  Works.       I  The  Jordan,  N.  Y.,  Po 

Office,  22  and  24  South  Fifteenth  St.,  PHIL^ 
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»ij«.«j/  OS  New  Jer,ti,-Co,ai«„Kl. 

SLBT,  Pres.,  33  S,  Fifteenth  St.,  Philadelphia. 
iRRis,  Vice-Pres.,  "The  Bourse,"  Philadelphia. 
TreaB,  33   S.  Fifteenth  St.,  Philadelphia. 
,  Sec'y,  22  S.  Fifteenth  St.,  Philadelphia. 
iBT,  Pres.  Mfg.  Dept.,  Egypt,  Lehigh  Co.,  Pa. 
a— Stocks,  $2,000,000;  bonds,  $96-=i,000. 
rdaji  Portland  Cement  Works,  at  Jordan,  On- 
inty,  New  York, 
)arrel8  daily, 
m  Portland  cement. 
intral  railroad. 

U  the  stock  of  the  American  Cement  Com- 
lia  {see  below) ;  of  the  Lesley  and  Trinkle 
be  United  Building  Material  Company.  It  is 
Tidewater  Cement  Works,  near  Newport  News, 

eslej  &  Trinkle  Co.,  34  South  Fifteenth 
1,  Pa.;  United  Building  Material  Company, 
Few  York. 

an:  company  of  pehwsylvahia.— of- 

ith  Fifteenth  street,  Philadelphia,  Pa. 

John  W.  Eosebt,  Pres.,  Egypt,.Lehigh  Co., 
Pennsylvania. 

Egbert  W.  Lesley,  Vice-Pres.  and  Treas., 
S.  Fifteenth  St.,  Philadelphia,  Pa. 

Haeey  B.  Wabneb,  Sec'y,  22   S.  Fifteenth 
St.,  Philadelphia,  Pa. 

Lesley  &  Trinkle  Co.   Sales  Agents,  24  S. 
Fifteenlii  St.,  Philadelphia,  Pa. 
INO  Material  Co.,  Sales  Agents,  13-31  Park 
ork. 

Portland  Cement  Works,  Pennsylvania  Port- 
s,  Columbia  Portland   Cement  Works,   Giant 
forks.  Giant  Rotary  Portland  Cement  Works, 
B;h  county,  Pennsylvania. 
:  "Giant"  brand  Portland  cement,  "Improved 
xture  of  natural  and   Portland  cement)    and 
iral  hydraulic  cement, 
tad  branch  from  Lehigh  Valley  railroad, 
irands,  5,000  barrels  per  day. 
1  stock  of  the  American  Cement  Company  of 
led  by  the  American  Cement  Company  of  New 

Hphalt-Warren  Bros.  Co.,  113  Federal  St.,  Boston 
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{Manufacturer' H   Statement.] 

land  cemeDt  ie  maoufactured  by  the  American  Cem- 

officera,  Messrs.  John  W.  Eckert  and  Robert  W.  Les- 
s  far  back  as  1876  and  1877  with  Mr.  David  O.  Sayloi 
and  eale  of  the  first  succeseful  American  Portland 

and  and  "Union"  natural  cements  have  been  made 
iment  Company  aiDce  1883  to  the  extent  of  nearly 
d  the  table  on  page  245  tells  the  tale  of  the  [lerma- 
[  the  "Giant"  brand  of  Portland  cement. 

WENT  COMPANY,  Hagerstown,  Md.  See 
53; 

Ohio,  Cumberland  Valley,  Norfolk  &  Western, 
land  railroads. 

AMD  CEMENT  COMPANY,  Sandusky,  Ohio, 
e  152. 

R.,  Prep,  and  Gen.  Mgr.,  Sandusky,  Ohio. 
:,  Sec'y  and  Treas.,  Sandusky,  Ohio. 
r.,  Sandusky,  Ohio. 
:,  Dir.,  Sandusky,  Ohio, 
in.     See  Note  E,  page  152. 
^rs  of  Bull  Dog  brand  Portland  cement. 
&  Miehigaji  Southern,  Lake  Erie  &  Wesu-rn, 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis,  iind 
ky  &  Hocking  railroads. 

PLAND  CEMENT  COMPANY,  No.  143  Liberty 
N.  Y.    Works  at  Coplay  and  Northampton,  Pa. 

J.  Rogers  Maxwell,  Pres.,  No.  143  Ijiberty 
St.,  New  York. 

Alfonso  de  Navarro,  2d  Vice-Pres.,  No.  143 
Liberty  St.,  New  York. 

Henry  Graves,  Jr.,  Sec'y,  No.  153  Liberty 
St.,  New  York. 

Howard  W.  Maxwell,  Treas.,  No.  143  Lib- 
erty St.,   New  York. 

J.  R.  Maxwell.  Jr.,  Ass't.  Treas.,  No.  143 
Liberty  St.,  New  York. 
jART,  Engr.,  Northampton,  Pa. 
)n.     See  Note  E,  page  152. 
,500,000   barrels,    increasing   t«   4,500,000  an- 

Ts  Atlas  brand  Portland  cement. 

y  railroad  and  Central  railroad  of  New  Jersey, 

hinerj.    Ftlrbanke  Co.,  811  Broodwaj,  New  York. 
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The  Atlas  PiiTtlanii  Cement  Company— Continued. 

TEBTB   OF    ATLAS   PORTLAND    CEMBKT 

From  March  1,  1894,  to  March  1,  1895. 
Office  ol  City  Engineer,  Youngstown,  Ohio.        F.  M.  LitUe,  City  Engineer. 
*  Neat.  7  days.     1  mo.     6  moa. 

Number  of  testa 65  1  3 

Per  cent,  water 21  21  21 

Average  tensile  strength 585         760         81S 

One  part  cement,  three  parts  sand. 

Number  o(  tests 57  2  4 

Per  cent,  water 10  10  10 

Average  tensile  strength 252         417         497 

[Manufacturer's  Statement.] 
The  Atlas  Portland  Cement  Company's  works  are  situated  at  Northamp- 
ton and  Coplay_,  Pa.,  and  produce  3,500,000  barrels  of  Portland  cement  per 
year.  The  rapid  rise  and  Bt«ady  continuance  in  tavor  of  Atlas  is  in  itself  a 
Hufficient  recommendation  of  the  uniform  quality  of  the  cement.  The  old 
formula  in  the  apeciScations  of  leading  architects  and  engineers  calling 
for  the  beat  imported  cements,  has  lung  since  given  way  to  uie  new  atanf 
ard  of  "Atlaa  or  equal."  The  manufacturers  of  this  brand  being  aware  of 
the  reBponsibility  of  maintaining  thia  position  have  adhered  to  the  policy 
of  allowing  no  cement  to  leave  the  works  which  is  not  perfect  as  to  pack- 
ages, weight  and  quality,  subject  to  their  absolute  guarantee,  thus  insuring: 
To  the  architect  or  engineer,  that  his  responsibility  ceases  when  Atlas 

To  the  contractor,  that  he  will  be  subjected  to  no  delays  owing  to  the 
rejection  or  questioning  the  quality  ot  the  cement. 

To  the  exportrr,  the  knowledge  that  his  distant  customer  will  have  no 
cause  for  complaint. 

And  to  the  owner,  the  satisfaction  of  knowing  that  the  highest  grade  of 
cement  manufactured  has  been  used  on  his  work. 

AUSTIN  PORTLAND  CEMENT  COMPANY,  Austin,  Texas.— 
See  Note  A,  page  ISS. 

On  Austin  &  Northwestern,  Houston  &  Texas  Central  and  In- 
ternational &  Great  Northern  railroads. 

BANGS  &  GAYNOR,  Fayetteville,  N.  Y.    See  Note  F,  page  152. 
William  T.  Gaynor,  Partner  and  Supt.,  Fayetteville,  N.  Y. 
Anson  M.  Bangs,  Partner,  Fayetteville,  N.  Y. 
Capacity,  200  barrels  a  day. 

Ilore  (emenf (ompaoies  ^^ 

'l1uiii(ipal[nprio;[1piiie 

than  in  any  other  American  publica- 
tion. It  reaches  more  of  the  people  who 
buy  or  influence  the  buying  of  cement 
than  any  other  American  publication. 
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Sangs  it  Oaynor — Continued. 

■  MannfacturerB  Bangs  &  Gaynor  Star  brand  natural  hydrau- 
lic cement. 
On  Elmira  &  Cortland  branch  of  Lehigh  Valley  railroad. 
BAWKES  CEMENT  COMPANY,  Masonic  Temple,   Chicago,  111. 
Works  at  Cementville,  Ind. 

A.   Newton,  Pres.  and  Gen'l  Mgr.,   1105  Masonic  Temple, 

Chicago,  111. 
Wm.  B,  Hill,  Vice-Pres.,  Kansas  City,  Mo. 
C.  C.  Bishop,  Sec'y  and  Treas.,  1105  Masonic  Temple,  Chi- 
cago, 111. 
Marblehead  Lime  Co.,  Sales  Agents,  Masonic  Temple,  Chi- 
cago, 111. 
Western  White  Lime  Co.,  Sales  Agents,  Kansas  City,  Mo. 
Capitalization.    See  Note  £,  page  152. 
Manufacturers  Banner  brand  Louisville  natural  hydraulic 
cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad, 
DAVID   BATTLE   ESTATE,  Thorold,   Ont.,   Can.     See   Notes 
A  and  P,  page  153. 

On  Grand  Trunk  railroad. 
BEAVER  PORTLAND  CEMENT  COMPAMY,  Ltd.,  Marlbank, 
Ont.,  Can.     See  Note  B,  page  153.     Owned  by  Canadian  Port- 
land Cement  Company,  Deseronto,  Ont, 
On  Kingston,  Napanee  &  Western  railroad. 
JAMES  BEHAN  ESTATE,  Manlius,  N.  Y.     See  Note  P,  page  IS3. 
John  J.  Gostbllo,  Supt,,  Manlius,  N,  Y. 
Capacity,  1,000  barrels  a  day. 
Manufacturers  Manlius  natural  hydraulic  cement. 
On  Chenango  branch  of  West  Shore  railroad. 
BELMONT  CEMENT  WORKS,  Bellefonte,  Pa,       See  Note  A, 

page  153. 
BIEMIN6HAM  CEMENT  COMPANY,  Enaley,  Ala,— 

T.  C.  Baldwin,  Pres.  and  Dir.,  18  Wall  St.,  New  York,  N.  Y. 
J.  D.  Cheever,  Treas  and  Dir., ,18  Wall  St.,  New  York,  N.  Y, 
W.  H.  Patterson,  Dir,,  100  Broadway,  New  York. 
Andrew  Onderdonk,  Dir,,  New  York  City,  N.  Y. 
A.  W.  Haskell,  Dir.,  Birmingham,  Ala. 
J.  L.  Given,  Snpt.  and  Engr,,  Ensley,  Ala. 
Capitalization,  $300,000. 
Capacity,  800  barrels  per  day. 

Manufacturers    Southern    Cross     brand    Portland  cement 
(pozzuolana). 
On  Louisville  &  Nashville  and  Kansas  City,  Memphis  &  Bir- 
mingham railroads. 

Consalt  Keystone  Electric  Co.  od  Best  Method  of  DrlTlng  Cement  McIiii't. 
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BLUE  RIDGE  CEMENT  AND  LIMB    WORKS,    Blue    Ridge 

Springs,  Va.     Works  idle. 
On  Norfolk  &  Western  railway. 
BLUE   ROCK  CEMENT  COMPANY,  New  Albany,  Ind.— See 

Note  A,  page  152. 
BONNEVILLE  PORTLAND  CEMENT  COMPANY,  1S33  and 
1237  Real  Estate  Trust  Building,  Phialdelphia,  Pa.    Works  at 
Siegfried,  Pa, 
W.  H.  HARniNQ,  Pres.,  Baltimore,  Md. 
E.  B.  Grimes,  Sec'y  and  Treas.,  Philadelphia,  Pa. 
P.  F.  CoMSTOCK,  Agent,  New  York  office. 
Capitalization,  $600,000. 
Capacity,  1,500  barrels  a  day. 

Manufacturers  Star  and  Standard  brands  Portland  cement. 
Manufacturers  Bonneville  natural  hydraulic  cement. 
On  Central  Railroad  of  New  Jersey. 
BRIDGES  &  HENDERSON,  Hancock,  Md.— See  Note  F,  page 
152. 

W.  W.  Clarke  &  Son,  Sales  Agents,  115  Gay  St.  S.,  Balti- 
more, Md. 

Mannfaeturers  B.  &  H.  brand  natural  hydraulic  cement. 
On  Baltimore  &  Ohio  railroad. 
'  THE  BBIEK  HUl  lEON  AN3>  COAL  COMPANY,  Youngstown,  0. 
George  Tod,  Pres.,  Youngstown,  Ohio. 
H.  H.  Stambauoh,  Sec'y?  Youngstown,  Ohio. 
J.  G.  BoTLER,  Gen.  Mgr.,  Youngstown,  Ohio. 
David  Tod,  GJeneral  Sales  Agent,  Youngstown,  Ohio. 

Capitalization — No  separate  capitalization  for  cement  de- 
partment. 
Manufacturers  Brier  Hill  brand  Portland  cement  (pozzuo- 
lana) . 
On  Erie,  liake  Shore  &  Michigan  Southern,  Erie  &  Ashtabula 
division  of  Pennsylvania,  Pittsburg  &  Lake  Erie,  and  Pittsburg  & 
Western  railroads. 

BRITISH    COLUMBIA    PORTLAND    CEMENT   COMPANY, 
Vancouver,  B.  C.    See  Note  B,  page  152.    Not  in  operation. 

Manufacturers  of  Portland  cement. 
On  Canadian  Pacific  railroad. 
THE    BSONSON    FORTLAIID    CEMENT    COHFANT,    Bronson, 
Mich. 

J.  F.  TowNSEN'D,  Pres.  and  Gen.  Mgr.,  Akron,  Ohio. 

CiiAs.  Smith,  Vice-Pres.,  Bronson,  Mich. 

J.  F.  HuTTON,  Sec'y  and  Treas.,  Bron.son,  Mich. 

Ebeb  Davis,  Supt.,  Bronson,  Mich. 

W.  H.  SiMMON-s,  Chemist,  Bronson,  Mich. 

P«rkhnr8t  ConMned  Cnrb  and  Gutter- Write  D.  C.  BanUn,  Indianapolis 

„      .Google 
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rfte  Bronaon  Portland  Crmelil  Vomponi/—CnnliHU^, 

Ebbh  Davis,  En^.,  Broiison,  Mich. 
(.'apitalizRtion,  $500,000. 
C'apacity,  1,300  barrels  a  day. 
Manufacturers  Bronsoii  Portland  cement. 
On  Lake  Shore  &  Michigan  Southern  railroad. 
BUCKEYE   PORTLAHI)    CEMENT     COMPANY,     Belief  on  taiue, 
Ohio.    Works  at  Harper,  Ohio. 
H.  S.  Bartholomew,  Pres,,  Bellefontaine,  Ohio. 
G.  W.  Bartholomew,  Treas.,  Bellefontaine,  Ohio. 
H.  I.  Bartholomew,  See'y,  Bellefontaine,  Ohio. 
Capitalization,  $500,000'. 
(Capacity,  400  barrels  per  day. 
Manufacturers  of  Buckeye  Portland  cement. 
[ManufiM-furrr't  Stulemeiil.] 
Testa  ol  Buckeye  Portlaod  cement  made  under  superintendence  of  S.  A. 
Buchanan,  C.  E.,  chief  engineer  bridge  department  of  the  Champion  Iron 
OompaDf ,  Kenton,  Ohio,  and  of  Jamea  Wonders,  C.  E.,  city  and  county 
engineer.      The  cement,   sand,   lime  paste  and   water  were  proportioned 
b;  weight.    The  briquettes  were  all  of  equal  density,  being  made  by  a 
Boebme  Hammer  apparatus.  They  were  kept  in  air  twenty-four  hours  and 
in  water  several  years. 

Parts  of  Tensile  etreDBth  per  square  Inch— Bierases 

URANn  sand  to  o(  many  tests. 

ceiseot.    days,  neeks.   year,    years,   years,   years,   years,  its. 
Buckeye  Portland,,..        B  110         13»         3U  474 


iZM)      (400)       710 


1  briq.  stood  13IS 
pounds  and  did 
not  break. 


Bnckaye  Portland..,.         6  4         100         24!i  425 

e  2  300         420         S»0 

,     S      .  I  410  700 

RTTOKHORN'  PORTLAND  CEMEXT  COMPANY,  413  Girard 
Building,  Philadelphia,  Pa..   Works  at  Manheini,  W,  Va.     See 
Note  D,  page  153. 
John  F.  Storbe,  Pres.  and  Dir.,  Germantown,  Philadelphia, 

Pennsylvania. 
WiNTHROP  Smith,  Vice-Pres.  and  Dir.,  439   Chestnut  St., 

Philadelphia,  Pa. 
Chas.  H.  Wohtumak,  Sec'y  and  Treaa.,  2123  Green  St.,  Phil- 
adelphia, Pa. 
William  P.  Harrity,  Dir.,  Eq.  Trupt  Bldg.,  Philadelphia. 
Abram  C.  Mott,  Dir.,  American  and  Dauphin  Sts.,  Phila- 
delphia, Pa. 
Wm.  G.  HAitTRAN-fT  Ckmkvt  COMPANY,  Sales  Agents,  Phila- 
delphia, Pa. 

Capitalization,  $.^00,000. 

Manufacturers  Buckhorn  lirand  Portland  cement. 
On  Baltimore  &  Ohio  railroad. 
Tke  Bonnot  Co.,  Canton,  0.,  can  fiirnish  Hve  designs  of  rote^  kllna. 
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BUFFALO  CEMENT  COMPANY,  Ltd.,  No.  110  Franklin  street, 
Buffalo,  N.  Y.  Works  at  iiiterfieetion  of  Main  and  Amherst 
streets,  Buffalo,  N.  Y. 

Lewis  J.  Bennett,  rrcsi..  No.  110  Franklin  St.,  Buffalo,  N.  Y. 
James  P.  Wood,  Yice-Fres.,  No.  110  Franklin  St.,  Buffalo, 

N.  Y. 
Leslie  J.  Bennett,  Sec'y,  No.  110    Franklin  St.,  Buffalo, 
N.  Y. 

Capitalization,  $100,000  (nominal). 

Manufacturers  Buffalo  brand  natural    hydraulic    cement. 
Capacity,  240,000  barrels  annually. 
Manufacturers  Buffalo  Portland  cement. 
Capacity,  40,000  barrels  annually. 
(See  description  of  works.) 
On  the  Lake  Shore  &  Michigan  Southern ;  Michigan  Central ; 
Buffalo,    Rochester  &   Pittsburg;   New    York    Central   &    Hudson 
River;  Western  New  York  &  Peunsylvania ;  West  Shore;  Erie; 
New  York,  Chicago  &  St.  Ijouia ;  Ijeliigh  Valley ;  Delaware,  Lacka- 
wanna &  Western;  Grand  Trunk,  and  Wabash  railroads. 
BURNS    CEMENT    COMPANY,   Burns,   Kan.      See    Note   A, 
page  153. 

On  Atchison,  Topeka  &  Santa  Fe  railroad. 
CALIFORNIA  PORTLAND  CEMENT  COMPANY,  104  South 
Broadway,  Los  Angeles,  Cal.     Works  at  Colton,  Cal. 
S.  H.  MoTT,  Pres.,  Ijos  Angeles,  Cal. 
S.  W.  Little,  Vice-Pres.,  Los  Angeles,  Cal. 
J.  R.  ToBERMAN,  See'y,  Los  Angeles,  Cal. 
Joseph  Bkown,  Dir.,  Los  Angeles,  Gal. 
Prank  H.  Jackson,  Dir.  and  Sales  Agent,  Los  Angeles,  Cal. 
C.  W.  Smith,  Dir.,  Pasadena,  Cal. 
Robert  Strong,  Dir.,  Pasadena,  Cal. 
Geo.  E.  Talcott,  Supt.,  Colton,  Cal. 
Edw.  Duhyee,  Chemist,  Colton,  Cal. 
Capitalization.     See  Note  E,  page  153. 

The  highest  grade  of  Nalural  Rock  Hydraulic 
Cemeot  manufsotured  iu  the  United  States. 


Buffalo  •  Cement 

Awarded  diploma  aod  medal  over  all  competitors 

BUFFALO  "CEMlf  CO.  (Ltd.) 

N.  Y. 

r,o,i,,-,-,ih,.GoO(^lc 
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Cati/ornia  PoHlanil  Cement  rom,ianji—CmUlnvi'<l. 

Capacity,  375  barrels  a  day. 
Majiufaeturers  Colton  brand  Portland  cement. 
On  Southern  Pacific  and  Atchison,  Topeka  &  Santa  Fe  railroadt 
CALUMET   PORTLAND   CEMENT    COMPANY,    3901   Low: 
avenue,  Chicago,  111.     See  Notes  B  and  E,  page  152. 

Manufacturers  of  silica  Portland  cement. 
On  Chicago  &  Alton;  Pittsburg,  Ft.  Wayne  &  Chicago;  Chi- 
cago, Milwaukee  &  St.  Paul;  Chicago,  Burlington  &  Quinq 
Pittsburg,  Cincinnati,  Chicago  &  St.  Louis;  Atchison,  Topeka  i 
Santa  Fe;  Grand  Trunk;  Chicago  &  Eastern  Illinois;  Wabash 
Chicago  &  Erie;  Chicago,  Indianapolis  &  Louisville;  Chicago 
Rock  Island  &  Pacific;  Lake  Shore  &  Michigan  Southern;  Ne» 
York,  Chicago  &  St.  Louis;  Baltimore  &  Ohio;  Wisconsin  Cen 
tral ;  Michigan  Central ;  Chicago  Great  Western ;  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis;  Chicago  &  West  Michigan,  m 
Chicago  &  Northwestern  railroads. 

THE  CANADIAN  PORTLAND  CEMENT  COMPANY,  UA. 
Deseronto,  Ont.,  Can.  See  Note  B,  page  152.  Works  at  Strath 
eona,  Napanee  Mills  and  Marlbank,  Ont. ;  also  owns  the  St 
Lawrence  Portland  Cement  Company,  of  Montreal. 

E.  W.  Rathbun,  Pres.,  Deseronto,  Ont. 

F.  G.  B.  Allen.,  Managing  Dir.,  Napanee  Mills,  Ont. 
Jas.  Dobson,  Dir.,  Philadelphia,  Pa. 

C.  A.  Mastgn.  Dii.,  Toronto,  Ont. 

B.  B.   OsLBR,  Dir.,  Toronto,  Ont. 
M.  J.  Haney,  Dir.,  Toronto,  Ont. 

W.  D.  Matthews,  Dir.,  Toronto,  Ont. 
W.  E.  Rathhun,  Dir.,  Deseronto,  Ont. 

C.  J.  Webb,  Dir.,  Philadelphia,  Pa. 

W.  RiciiAHDs,  Supt.  Strathcona  Wiirks. 
The  Rathbun  Co.,  Sales  Agents,  Deseronto,  Ont. 
Capitalization,  $450,000. 
Capacity,  1,300  barrels  a  day. 

Manufacturers    of    Rathbun's    Star,    Beaver    and    Ensigi 
brands  of  cement. 
On  Kingston,  Napanee  &  Western  and  Grand  Trunk  railroads 
CAMPANIA  MEXICANA  DE  CBMENTO  PORTLAND,  Dub 

Ian,  Mexico.    See  chapter  on  Descriptions  of  Works. 
THE  CANON  CITY  CEMENT  COMPANY,  Canon  City.  Colo 
Conrad  Meyers,  J.  6.  Locke,  B.  G.  Woodford,  Truman  Plancett 
incorporators.     See  Note  A,  page  152. 

Capital,  $50,000. 
On  Atchison,  Topeka  &  Santa  Fe;  Canon  City  &  Cripple  Creek 
and  Denver  &  Rio  Grande  railroads. 

See  Nordjke  &  Marmon  Co.*s  adverUBement  of  Cement  HaehtnerT. 
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CASSADAGA   CEMENT  COMPANY,   Caeaadaga,   N.   Y.     See 
Note  A,  page  168. 

On  Dunkirk,  Allegheny  Valley  &  Pittsburg  railroad. 
CASTAUA  PORTLAND  CEMENT  COMPANT,  701-703  Publica- 
tion Building,  Pittsburg,  Pa.     Works  at  Castalia,  Ohio. 
W.  J.  Prentice,  Pres.  and  Dir.,  Pittsburg,  Pa. 
J.  S.  Craiq,  Vice-Pree.  and  Dir.,  Pittsburg,  Pa. 
Geo.  W.  Haokbtt,  Sec'y  and  Dir.  and  Gen.  Mgr.,  Pittsburg, 

Pa. 
Geo.  J.  GoBMAN,  Treaa.  and  Dir.,  Pittsburg,  Pa. 
J.  M.  PoRTBH,  Dir.,  Pittsburg,  Pa. 
S.  W.  CoNNiNGHAM,  Dir.,  Pittsburg,  Pa. 
C.  C.  Boyle,  Dir.,  Pittsburg,  Pa. 
I,  D.  Krameb,  Dir.,  Pittsburg,  Pa. 
S.  C.  Appleoate,  Dir.,  Pittsburg,  Pa. 
Capitalization,  $300,000. 
Capacity,  1,500  barrels  a  day. 
Manufacturers  Tiger  brand  Portland  cement 
On  Lake  Erie  &  Western  and  Cleveland,  Cincinnati,  Chicago 
&  St.  Louis  railroads. 

CATSKILL  cement  COMPANY,  Smith's  Landing,  N.  Y.— 
P.  Gardner  Coffin,  Pres.,  Catskill,  N.  Y. 
J.  W,  KlTTHBLL,  Sec'y  and  Treas.,  Smith's  Landing,  N.  Y. 
Hebham  C.  Cowen,  Supt.,  Smith's  Landing,  N.  Y. 
Jno.  W.  Cumhino,  Chemist,  Smith's  Landing,  N.  Y. 
Fred  J.  Wright,  Engr.,  Smith's  Landing,  N.  Y. 
Wm.  a.  Bassett,  Engr.,  Smith's  Landing,  N,  Y. 
Capitalization,  $237,000. 
Capacity,  300  barrels  a  day. 
Manufacturers  Catskill  brand  Portland  cement. 
On  West  Shore  railroad  and  Hudson  river. 
CAYTTGA  LAKE  CEMENT  COMPANT,  Ithaca,  N.  Y.    Under  con- 
struction.   See  Note  0,  page  163. 

M.  E.  Calkins,  Pres.  and  Gen.  Mgr.,  Ithaca,  N.  Y. 
L.  H.  Smith,  Vice-Pres.,  Ithaca,  N.  Y. 
C.  E,  Tkbman,  Sec'y  and  Treas.,  Ithaca,  N.  Y. 
Capitalization,  $100,000. 
CHAUTAUQUA  CEMENT  COMPANY,  Bumhams,  N.  Y.     See 
Note  A,  page  162. 

On  Dunkirk,  Allegheny  Valley  &  Pittsburg  railroad. 
CHELSEA  PORTLAND  CEMENT  COMPANY,  Ltd.,  Detroit, 
Mich.     See  Note  A,  page  153. 

Incorporators,  Jas,  D.  Butterfield,  Merle  B.  Moon,  Daniel  .T. 
Smith,  Ijewis  G.  Gorton,  John  L.  Steele. 


HrilHD  Hlirs-tddrms  Bradlej  Pnlrerliser  Co.,  93  Stale  Street,  Boston 
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CHICAGO  FOKTLAND  CEHENT  COHPANT,  No.  513  Stock  Ex- 
change, Chieairo,  III.     Works  at  Oglesby,  111. 

Norman  D.  FsAaEB,  Pres.,  Stock  Exchange  Bldg.,  Chicago. 
D.  K.  Fraseb,  Viee-Pres.,  Stock  Exchange  Bldg.,  Chicago,  111. 
Balpji  Gates,  Sec'y  and  Treas.,  Stock  Exchange  Bldg.,  Chi- 
cago, 111. 
D.  D.  Drummond,  Supt.,  Oglesby,  111. 

Garden  City  Sand  Co.,  1301-iaOo  Secnrity  Bldg.,  Chicago, 
111.,  Sales  Agents. 
Capitalization,  $400,000. 
Capacity,  1,000  barruls  per  day. 
Manufacturers  AA  Chicago  brand  Portland  cement. 
On  Illinois  Central  and  Chicago,  Burlington  &  Quincy  railroads. 
CHICKAMAUGA  CEMENT  CO.,  Hossville,  Ga.— 
TTRiAn  CuMMiNGS,  Pres.,  Akron,  N.  Y. 
W.  P.  D.  MoROss,  Treas.  and  Gen.  Mgr,,  Rossyille,  Ga. 
Capitalization,  $150,000. 

Manufacturers  Chickamauga  brand   Portland  cement. 
Capacity,  300  barrels  per  day. 

Manufacturers  "Dixie"  brand  natural  hydraulic  cement. 
Capacity,  500  barrels  per  day. 
On  Chattanooga,  Rome  &  Southern  railroad. 
CLARK  COUNTY   CEMENT  COMPANY,  Sellersburg,  Ind.— 
F.  Lawson  Moores,  Pres.,  Cincinnati,  Ohio. 
Leonard  Kranz,  Sec'y  and  Treas.,  Supt.,  Sellersburg,  Ind. 
W.  K.  Smith,  Dir.,  Sellersburg,  Ind. 
Jacob  Kranz,  Dir.,  Sellersburg,  Ind. 
Emandel  Kranz,  Dir.,  Sellersburg,  Ind, 
The  Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
Capitalization,  $30,000. 
Capacity,  1,000  barrels  a  day. 

Manufacturers  Mason  Choice  Hammer  and  Trowel  brand 
Louisville  natural  hydraulic  cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad. 
CLINTON  CEMENT  COMPANY,  P.  0.  Box  177.  Pittsburg.  Pa. 
J.  W.  Friend,  Pres.,  Pittsburg,  Pa. 
F.  N.  HopFSTOT,  Sec'y  and  Treas.,  Pittsburg,  Pa. 
T.  W.  Friend,  Asst.  Treas..  Pittsburg,  Pa. 
A.  B.  Harrison,  Chemist,  Pittsburg,  Pa. 
F.  H.  ZiMMERS,  Engineer,  Pittsburg.  Pa. 
Capitalization,     See  Note  E,  page  153. 
Capacity,  150  barrels  a  day. 
Manufacturers  Clinttm  Portland  cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Jjouis;  Allegheny  Val- 
ley; Pennsylvania;  Pittsburg  &  Lake  Erie;  Pittcburg,  Ohartiers  & 
Youghiogheny ;  Baltimore  &  Ohio,  and  Pittsburg  &  Castle  Shannon 
railroads. 

Eleetric  Sachlnerj— Kejstone  Eleetrie  Co.,  Erie,  PennsjlTMiia. 
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COLOttATO  FORTLAS])  CEMENT   COHFAKT,   Portland,   Colo.   ; 
Express  and  telegraph   offlee,   Florence,  Colo,     General   offiee, 
Denver,  Colo.     See  Note  D,  page  152. 
W.  H.  JameSj  Pres.,  Denver,  Colo. 
W.  P.  Geddes,  Gen.  Man.,  Denver,  Colo. 
Manufacturers  Pike's  Peak  brand  Portland  cement. 
On  Denver  &  Kio  Grande  and  Atehison,  Topeka  &  Santa  Fe 
railroads. 

COLUMBIA    PORTLAND   CEMENT    COMPANY,    Cleveland, 
Ohio,     See  Note  A,  page  152. 
Incorporators:    H.  E.  Ilackenberg,  H.  J.  Davic«,  N.  C.  Cota- 
bish,  M.  M.  Zellers,  C.  T.  Richmond,  of  Cleveland,  Ohio; 
D.  D.  Dickey,  of  Pittsburg,  Pa.;  J.   S.   Crider,  of  Alle- 
gheny, Pa. 
THE  CONSOLIDATED  CEMENT  COMPANY,  509  Goldsmith 

Building,  Milwaukee,  Wis.     See  Notes  B  and  E,  page  153, 
COPLAY    CEMENT    COMPANY,    Allentown,   Pa.      Works   at 
Coplay,  Pa.     See  Notes  B  and  E,  page  152. 
Commercial   Wood   and   Cement   Co.,   Sales   Agents,    156 

Fifth  Ave.,  New  York  City.     ' 
Johnson   &  Wilson,   Sales   Agents,   150  Nassau   St.,   New 
York  City. 

Manufacturers  of  Savior's  and  Commercial  brands  of  Port- 
land cement,  Anchor  and  Commercial  brands  Rosendale 
natural  hydraulic  cement. 
On  Lehigh  Valley  railroad. 
CRESCENT  CEMENT  WORKS,  Long  Point,  Hochelaga  County, 
Canada.    See  Notes  C  and  F,  page  153. 
Thos.  M.  Morgan,  Owner. 
Manufacturers  Crescent  and  Diamond  brands  of  cement. 


For  sidewalks,  curb 
and  gutter  and  all  con- 
crete work  requiring  the 
Highest  Grade  of  Port- 
land Cement.  Excels 
in  fineness  of  grinding. 
We  manufacture  one 
grade  only. 


CHICAGO  PORTLAND  CEMENT  COMPANY 
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CRESCENT  -WHITE    LIME    COMPANY,    Fayetteville,    Ark. 
See  Note  A,  page  152. 
On  St.  Louis  &  San  Francisco  railroad. 
CROWN  CEMENT  COMPANY,  Allegheny  City,  Pa.     Works  at 
Bellaire,  Ohio. 

F.  SwiNNER,  Jh.,  Treas. 
Not  in  operation. 
CROWN  PORTLAND  CEMENT  COMPANY,  Lansdowne,  Md 

See  Note  A,  page  152. 
CUMBERLAND     AND     POTOMAC     CEMENT     COMPANY. 

Cumberland,  Md.     See  Note  A,  page  152. 
CiniBERLAND   HTSSATTLIC   CEUENT   AND   UANITFACTVB- 
ING  COMPANT,  P.  0.  Box  264,  Cumberland,  Md.     See  Not^ 
E,  page  153. 

W,  L.  Sperby,  Supt. 

Works  bunied  July,  1900.     New  works  now  ready. 
Manufacturers  Cumberland  natural  hydraulic  cement. 
On  Baltimore  &  Ohio,  Cumberland  &  Pennsylvania,  George's 
Creek  &  Cumberland,  Pennsylvania,  and  West  Virginia  Central  & 
Pittsburg  railroads. 

CUMBERLAND    VALLEY    CEMENT    COMPANY,    Washing- 
ton, D.  C.     Works  at  Cumberland,  Md.     See  Note  B,  page  152. 
S.  Dana  Lincoln,  Pres.,  Ralston  Bldg.,  Washington,  D.  V. 
Manufacturers  Cumberland  Valley  brand  natural  hydraulic 
cement. 
On  Baltimore  &  Ohio,  Cumberland  &  Pennsylvania,  (Jeorge's 
Creek  &  Cumberland,  Pennsylvania,  and  West  Virginia  Central  & 
Pittsburg  railroads. 

THE  CUMMINGS  CEMENT  COHPANT,  Akron,  N,  Y.— 
Uriah  Cummings,  Pres,,  Akron,  N.  Y. 
Rat  P.  Cummings,  Vice  Pres.,  Akron,  N.  Y. 
Palmer  Cummings,  Gen.  Mgr,  and  Treas.,  Akron,  N.  Y. 
Homer  S.  Cummings,  Sec'y,  Stamford,  Conn. 
Capitalization,  $300,000.' 

Manufacturers  Storm  King  brand  Portland  cement. 
Capacity,  500  barrels. 

Manufacturers  Roman  Rock  brand  Portland  cement. 
Capacity,  500  barrels. 

Manufacturers  Obelisk  brand  natural  hydraidic  cement. 
Capacity,  2,000  barrels. 
On  New  York  Central  &  Hudson  River  railroad. 
DEFIANCE  HYDRAULIC  CEMENT  WORKS,  Defiance,  Ohio. 
WiLTiELM  &  Gorman,  Owners.     See  Note  F,  page  153. 
Frank  Wiliielm,  Supt>.,  Defiance,  Ohio. 
Capacity,  100  barrels  a  day. 

PliiBt1c«ii,  n  plastering  cement.  The  41abastlne  Co.,  Grand  Rnpiil!),  MIcb. 
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lulic  Crment  Work'—Conlinued. 

ifaeturers    of     Diamond     brand     natural     hydraulic 

iient. 

tiore  &  Ohio  railroad,  Wabash  railroad  and  Wabash  & 

PORTLAND  CEMENT  COMPANY,  fil4-615  Union 
ilding,  Detroit,  Mich.  Works  under  construction  at 
fich. 

'aine,  Pres.,  9-1.5  Murray  St.,  New  York  City. 
)H,  Viee-Pres.,  Detroit,  Mich. 
'axton,  Sec'y  and  Treas.,  Detroit,  Mich. 
Sadler,  Asst!  Treas.,  9-15  Murray  St.,  New  York  City. 
iHELLENBERGER,  Supt.  of  Construction,  Fenton,  Mich, 
alization.— See  Note  E,  page  152. 
50  &  Grand  Trunk  railroad. 

PORTLAND  CEMENT  COMPANY,  Nazanth,  Pa. 
.  Babtol,  Pres.  and  Dir.,  25.^  The  Bourse,  Phil'idel- 
Pa. 

I  Miller,  Vice-Pres.  and  Dir.,  Nazareth,  Pa. 
Brobrton,  Sec'y  and  Treas.,  Nazareth,  Pa. 
Newberry,  Gen,  Mgr.,  Chemist  and  Dir.,  Naxi:rotli. 
icHNBEBBLE,  Dir,,  Nazareth,  Pa. 
K.  Bachman,  Dir,  Nazareth,  Pa. 
'.  Chozer,  Dir.,  Upland,  Pa. 

French  &  Co.,  Sales  Agents,  Fourth  and  Caliowhill 
Philadelphia, 
alization,  $300,000. 
;ity,  800  to  900  barrels  per  day. 
ifaeturers  Dexter  brand  Portland  cement  and  French 's 
sendale  brand  natural  hydraulic  cement. 
Dr  &   Portland   branch  of  Delaware,   Lackawanna  & 
I  road. 

[Oin)  PORTLAND  CEMENT  COIilPANY,  Perkins 
C.  &  P.  R.  R.  Cleveland,  Ohio.  Works  at  Middle 
>hio. 

Z.  W.  Dayis,  Pres.,  Perkins  Ave.,  at  C.  &  P.  R,  R, 
Cleveland,  Ohio. 

F.  L.  BoAHDMAN,  Vicc-Pres.,  Perkins  Ave.,  at  C.  & 
P.   B.    R.,   Cleveland,   Ohio. 

W.  H.  BoARDMAN,  Treas,,  Perkins  Ave.,  at  C.  &  P, 
R.  R.,  Cleveland,  Ohio 

L.  A.  Reed,  Sec'y,  Perkins  Ave.,  at  C.  &  P.  R.  R., 
Cleveland,  Ohio. 
F.  Clark,  Supt.,  Middle  Branch,  Ohio. 
IDSON,  Chemist,  Middle  Branch,  Ohio. 

F.  li.  Smidth  A  Co/s  AdTertisement  ob  Fage  183. 
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DIAMQMD 
Portland  Gement 


AVEHUK  al  al  CMMirt  Mada  and  TMtMl  ■!  AM  LaNratory  M 

THE  DIAMOND  PORTLAND  CEMENT  CO. 

DURiat  THE  YEAR  OF  1900 

I  Day  Neat,       ■■■---  403.75  Lbs. 

7  Day  Neat,  ......  600.6s  U»- 

38  Day  Neat,      ......  669.68  Lb*. 

SAND-CEMENT,    -    3  to  1 

7  Day  Sand,  ......  335.34  Lba. 

aS  D«y5aad,     -..-..  393.00  Lbs. 

FACTORY,  MIDDLE  BRANCH,  OHIO 

MAIH  OrnCE,  CLEVELAND,  OHIO 

The  Diamond  Portland  Cement  Go. 
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Capitalization,  $300,000. 
Capacity,  7flO  barrels  per  day. 
Manufacturers  Diamond  brand  Portland  cement. 
On  Cleveland,  Canton  &  Southern  railroad. 
Average  of  all  cement  made  and  tested  at  the  laboratory  of  Uk 
Diamond  Portland  Cement  Company  during  the  year  1900: 
RESULTS  OF  TESTS. 

Neat.  1  sand,  3  cement. 

Iday 103.75  lbs. 

7  days 600.65    "        7  days 225.34  lbs. 

28dayB 669.68    "       28  days 293.00   " 

[ ^fn iiKfacturer'ii  Siaiemrnl.] 
DiamoDd  Portland  cement  is  made  from  limeBtone  and  clay  carefully  s^ 
lect«d  to  give  the  best  proportions,  and  mixed  by  a  most  thorough  process 
to  produce  perfectly  homogeneous  quality.  It  is  burned  in  Dietzacb 
Etagen  ovena,  which  have  proved  to  be  the  most  perfect  Portland  cemenl 
kilos.  They  are  iu  charge  of  esperieneed  men  who  learned  their  businew 
in  some  of  the  largest  mills  iu  Germany.  The  clinker  la  carefully  seltKteti 
and  ground  to  such  flneuess  that  only  five  per  cent,  is  left  on  a  No.  W 
sieve.  Magnesia  and  sulphate  of  liroe  are  practically  absent  from  the  ran 
materials  and  the  finished  cement.  The  results  of  tests  given  above  sho" 
its  great  strength.  A  peculiar  and  recommending  quality  of  DiamoDC 
cement  ia  the  gloss,  resembliug  a  coat  of  varnish,  which  forms  on  the  uppei 
surface  of  pats  an  they  dry.  Tests  made  of  the  cement  all  over  the  countrj 
confirm  the  results  given  above  and  endorse  our  claim  that  we  supply  ' 
superior  article  and  a  Portland  cement  unexcelled  iu  quality  anywhere 
Each  day's  production  of  finished  cement  is  received  in  a  bin  by  itself  ant 
not  permitted  to  leave  the  works  until  pronounced  by  our  experts  to  bi 
faultless. 

THE  DURYEE  PORTLAND   CEMENT   COMPANY,   Monte 
zuma,  N.  Y. 

Geo.  W.  DuryeBj  See'y,  Moiiezuma,  N.  Y. 
Works  burned;  will  rebuild. 
On  West  Shore  and  New  York  Central  &  Hudson  River  rail 
roads. 

THE  EDISON    PORTLAND    CEMENT    COMPANY,    Girar( 
Bldg.,  Philadelphia,  Pa.    Works  at  blew  arts  ville,  N.  J. 
Works  under  construction. 
Wm.  H.  Shelmeedine,  Pree.,  Philadelphia,  Pa. 
W.  S.  Mai.lory,  Viee-Pres.,  Edison  Laboratory,  Orange,  N.  J 
W.  S.  Filling,  Treas.,  Philadelphia,  Pa. 
Thbron  L  Ckane,  Sec'y,  Philadelphia,  Pa. 
Thomas  A.  Edison,  Gen.  Mgr.,  Orange,  N.  J. 
E.  A.  Darling,  Engineer  of  Construction,  Stewart sville,  N.  J 
Capitalization,  $11,000,000. 
Capacity,  4,000  barrels  a  day. 
On  Delaware,  Lackawanna  &  Wewtern  railroad. 

(7emeitt-HakIiig  Motors— Northern  Electrical  Mfg.  Co.,  page  181. 
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EGYPTIAN  PORTLAND  CEMENT  COMPANY,  Detroit,  Mich. 
Works  at  Fenton,  Micli.,  will  be  ready  August,  1901, 
Geo.  A.  Foster,  Pres.  and  Dir.,  Detroit,  Mich. 
J.  F.  Williams,  Vice-Pres.  and  Gen.  Mgr.,  Detroit,  Mich. 
C.  B.  Shotwell,  Sec'y  and  Dir.,  Detroit,  Mich. 

C.  A.  Wilson,  Dir.,  Holly,  Mich. 

D.  S,  Frackelton,  Dir.,  Flint,  Mich. 
Capitalizfttion,  $1,050,000. 
Capacity,  1,000  barrels  daily. 

On  Chicago  &  Grand  Trunk  railroad. 
ELK  RAPIDS  PORTLAND  CEMENT  COMPANY,  Klk  Rapids, 
Mich.— 

Oswald  F.  Jordan,  Pres.,  Dir.  and  Gen.  Mgr.,  Elk  Rapids. 
F.  R.  Williams,  Vice-Pres.  and  Dir.,  Elk  Rapids,  Mich. 
Fhank  B.  Moore,  Sec'y,  Treas.  and  Dir.,  Elk  Rapids,  Mich. 
S.  B.  Collins,  Dir.,  Elk  Rapids,  Mich. 
S,  S.  Olds,  Dir.,  Jackson,  Mich. 
Thos.  a,  Wilson,  Dir.,  Lansing,  Mich. 
M.  B.  Lang,  Dir.,  Jackson,  Mich. 

E.  M.  Bdnce,  Supt,  Elk  Rapids,  Mich. 

Dr."W.  Michaelib,  Jr.,  Chemist,  Elk  Rapids,  Mich. 
Loms  QniNBY,  Engr.,  Elk  Rapids,  Mieh. 
Capitalization,  $400,000. 
Capacity,  600  barrels  a  day. 

Manufacturers  Elk  Rapids  brand  Portland  cement. 
On  the  Pere  Marquette  railroad  and  Lake  Michigan. 
EHPntE  FOBTLAin)  CEMENT  COMPAKT,  Warners,  N.  Y— 
Thohas  Brown,  Pres.,  Franklin,  Pa. 
J.  E.  French,  Vice-Pres.,  New  York  City. 
Chab.  Miller,  Treas.,  Franklin,  Pa. 
Chab.  a.  Lockard,  Mgr.,  Warners,  N.  Y. 
E.  Bravender,  Supt.,  Warners,  N.  Y. 

C.  E.  ScHAiJFFLER,  RcB.  Mgr.,  737  Monadnock  Blk.,  Chicago. 
Capital,  $650,000. 
Capacity,  150,000  barrels  a  year. 

Manufacturers  of  Empire  and   Flint  brands  of  Portland 
cement. 
On  New  York  Central  &  Hudson  River  railroad. 
FT.  SCOTT  ETDBAUUC  CEMENT  COMPANY,  Kansas  City,  IXo. 
Works  at  Ft.  Scott,  Kans. 

Walter  S.  Halliwell,  Pres.,  Kansas  City,  Mo. 
David  P.  Thomas,  Vice-Pres.  and  Gen.  Mgr.,  Ft.  Scott,  Kans. 
John  S.  Tapt,  Sec'y. 

Ft.  Scott  Cement  Association,  Sales  Agent?,  Kansas  City, 
Mo. 

The  Standard  Pluter  Co.,  BHlklo,  N.T.,  makes  Calcined  Plastf  r  or  8tn«M 
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yi.  SeoU  HydranHQ  Ccmrnl  t\,npa,iy-Co.,ll.uml. 

Capital,  $100,000. 
Capacity,  600  barrels  in  10  hours. 

Mamifaehirers  Four  Star  brand  Ft.  Scott  natural  hydrauli 
cement. 
On  MisBouri  Pacific  and  Missouri,  Kansaa  &  Texas  railrnads. 
FOWIER  &  PAT,  Mankato,  Minn.    Work 
at  Austin,  Minn.     See  Note  F,  page  15; 
Capacity,  1,000  barrels  a  day. 
Manufacturers  Austin  brand  natuia 
hydraulic  cement. 
On  Chicago  Great  Western  and  Chicag( 
Milwaukee  &  St.  Paul  railroads. 
GEORGIAN  BAY  PORTLAND   CEMENT  COMPANY,  Ltd 
Owen  Sound,  Ontario,  Canada.     See  Notes  B  and  E,  page  15! 
Felix  Guenther,  Jr.,  Chemist,  Owen  Sound,  Ontario,  Car 
On  Canadian  Pacific  and  Grand  Trunk  railroads. 
GEBHAK-AMERICA17  PORTLAND  CEMENT  COMPANY.    Om 
1511  Marquette  Building,  Chicago,  111.     See  Note  C,  page  15S 
Works  at  La  Salle,  111, 
Cael  Prussino,  Pres.  and  Gen.  Mgr.,  Hamburg,  Germany. 
Geo.  C.  Prossinq,  Vice-Pres.  and  Treas.,  Chicago. 
PRITZ  WoKM,  Sec'y,  La  Salle,  111. 
Edward  L.  Cox,  Genera!  Sales  Agent. 
A.  B.  Helbiq,  Supt.,  La  Salle,  111. 
Dr.  Otto  Strbbel,  Chemist. 
Walter  Prussino,  Chemist. 
Capitalization,  $450,000, 
Capacity,  500  barrels  per  day. 

Manufacturers  Owl  Cement  brand  Portland  cement. 
On  Chicago,  Burlington  &  Quincy ;  Chicago,  Rock  Island  &  Pa 
cific,  and  Illinois  Central  railroads. 
GLASGOW  CEMENT  WORKS— Removed  to  Locher,  Va.     Se 

JAMES  RIVER  CEMENT  WORKS. 
THE  GLENS  FALLS  POBTLAND   CEMENT   COMPANY,    Glen 
Falls,  N.  Y.— 

W.   W.   Maclay,   Pres.    and   Dir.,   Glen 

Falls,  N,  Y. 
Byron    Lapham,    Vice-Pres.    and    Dir, 

Glens  Falls,  N.  Y. 
Arthur  W.  Shehman,  Treas.   and   Dir. 

Glens  Falls,  N.  Y. 
John  B.  Parry,  Sec'y  and  Dir.,  Glen: 
Falls,  N.  Y. 
S.  B.  Goodman,  Dir.,  Glens  Falls,  N.  Y.  ., 

For  Cement  Maehlnerj,  address  Earle  C.  Baeon,  Haremejer  Blig.,  V.  T 
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nmti-iii  Fallot  FiiHIamI  C'laeiil  l\>miianv—ConltiiHfii. 

Geo.  H.  Pahks,  Dir.,  Glens  Falls,  N.  Y. 

F.  W.  Wait,  Dir.,  Glens  Falls,  N.  Y. 

Wm.  E.  Spier,  Glens  Falls,  N.  Y. 

Commercial  Wood  and  Cemknt  Company,  SRles-  Agents,  l,^t6 

Fifth  Ave.,  New  York. 

Capacity,  350  barrels  a  day. 

Manufacturers  Iron  Clad  and  Victor  brands  Portland  ce- 
ment. 

RESULTS  OF  TESTS  OP  IRON   CLAD  BRAND  PORTLAND  CEMENT. 

Report  of  the  Aqueduct  Commission  on  Iron  Clad  cement  deliv- 
ered at  New  Croton  Dam : 


IShrs. 
I  Boilini;. 
[    Iday. 


It  is  Our  Business 

TO  MBUP 

Your  Business 


IF  YOU  MAKE,  SELL  OR  USE 


GEMEMT 


Write  to  us  and  we  will  tell  you  what  we  can  do  for  you. 


You  ought  to  know 

Municipal  Engineering  Co. 
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The  Glent  Fnltt  Portland  fcmenl  Company— rmUiiiufti. 

TeetB  of  Victor  Portland  cement,  made  by  Department  of  Docks, 
New  York  City,  briquettes  seven  days  old : 


hard,  and  steamed  and 


April  12.  BU  " 

April  13.  550  " 

May  1.  516  " 

May  9  526  " 

June  7.  532  " 

June  22.  458  '■ 

Julys.  512  " 

July  24.  470  " 

July  27.  486  " 

Aug.  7.  499  " 

Aug.  14.  463  " 

Aug.  14.  463  " 

Aug.  21.  445  ■' 

Jan.  11.  587  " 

Averages 503  Iba. 

Pats  left  in  air,  immersed  as  soon  as 
boiled,  all  passed  the  tests  satisfactorily. 
Time  of  set,  340  minutea. 

[Manufacturer' a  Statement.] 
Glens  Falls  "Irop  Clad"  cement  is  one  of  the  most  finely-ground  cements 
in  the  market,  thus  giving  much  more  cement  to  the  standard  barrel  of  400 
pounds  than  others.   It  is  a  slow-setting  cement,  usually  taking  four  to  sii 
boura.   This  is  convenient  for  many  purptses.    It  soon  surpasaes  in  strength 
quicker  setting  cements.     Shipments  of  Iron  Clad  brand  will  be  guaran- 
teed to  stand  600  Iba.  tensile  strain  neat  briquettes  one  dny  in  air  and  seven 
days  in  water  and  175  pounds  one  cement  to  three  sand;  to  stand  boiling 
test;  85  per  cent,  to  pasa  through  No.  200  sieve  and  96  per  cent,   through 
No.  100  sieve.     Cement  barrels  will  be  tight,  of  great  strength,  and  uni- 
form.    Bags  will  be  superior  cotton  and  all  weights  guaranteed.     The  dry 
process  of  manufacture  was  chosen  as  giving  absolute  certainty  regarding 
proper  mixture,  thus  insuring  perfect  uniformity  of  product.   A  comparison 
of  ttie  results  of  tests  shown  above  demonstrates  the  correctness  of  this 
choice.   The  sand-carrying  power  of  the  cement,  augmented  by  the  estrene 
fineness  and  uniformity  of  grinding,  is  shown  by  sand  tests.    The  economy 
in  the  use  of  Iron  Clad  cement  on  this  account  is  very  marked. 
The  Glens  Falls  Portland  Cement  Company's  Victor  Portland  cement  is 
a  favorito  for  concret*  and  masonry  work.     Its  fineness 
is  guaranteed  to  be  90  per  cent,  through  a  No.  200  sieve 
L    and  97  per  cent,  through  a  No.  100  sieve,  and  it«  tensile 
L  strength  to  be  500  pounds  per  square  inch  neat,  one  day 
I  in  air  and  six  days  in  wator,  and  125  pounds  one  part 
I  cement  to  three  parts  sand,  same  time.    These  quali- 
W  ties  make  it  strot^  and  economical,  both  essentials  for 
'    good  engineering  work.  Boiling  test  is  also  guaranteed. 
The  Mechanicsvilledam  shows  the  high  quality  of  Victor 
cement  concrete.      The  portion   containing   the   waste 
gates  was  built  of  Victor  cement  one  part,  sand  two,  broken  stone  fivp. 


Warren's  "Parltsn  Brand"  Cml  Tar  Cements.  Warren  Bros.  Co.,Bosl»i 
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Thi-  (.'(<■.(«  **H(a  l-oilland  lYmeitl  i;„„i><i»v—l->,nliiiaeti. 

The  river  was  turned  through  theae  gnt^s  wbec  concrete  was  but  ten  days 
old.    Aftor  several  heavy  freshets  and  h  year's  time  had  passed  ixiff er  dame 
were  put  in  and  the  work  examined.     The  ooncrete  waa  found  practically 
uniniured,  surfaces  unchanged  and  corners  sharp,  though  the  bedrock  of 
the  river  had  beeu  worn  away  until  some  of  the  piers  overhung  the  result- 
ing cavities  io  the  bed  of  the  stream  Bevernl  feet.    Such  testa  are  fortu- 
nately rare,  but  Victor  cement  shows  its  ability  to  stand  tb^n. 
THE  GLOBE  CEMENT  COMPANY.— See  Note  C,  page  153. 
Works  at  Sellersburg,  Indiana. 
Herman  Pbebfbb,  Pres.,  Sellereburg,  Ind. 
John  F.  Fry,  Vico-Pres,,  Sellersburg,  Ind. 
IIakry  H.  Bean,  Sec'y  and  Treas,,  Svllcrsburg,  Ind. 
Western  Cement  Company,  Sales  Agents,  LouisvilSe,  Ky. 
Capacity,  800  barrels  daily, 

jranufaeturers  Globe  brand  Louisville  natural  hydriiiillc  ce- 
ment. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad. 
GOLDEN  RULE  CEMENT  COMPANY,  Sellersburg,  Ind.--- 
Frbd.  Aug.  Koehler,  Pres.  and  Dir,  New  Albany,  Ind, 
Jacob  Weber,  Viee-Pres.  and  Dir.,  Louisville,  Ky. 
Wm.  Schleicher,  Sec'y  and  Treas.,  Dir.  and  Sup't.,  Sellers- 
burg, Ind. 
John  J.  Weber,  Dir.,  Sellersburg,  Ind. 
Ed,  Alexander,  Engr.,  Sellerabnrg,  Ind. 
Capitalization,  $15,000. 
Capacity,  500  barrels  a  day. 

Manufacturers  Arm  &  Hammer  brand  Louisville  natural 
hydraulic  cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad. 
GOSHEN  PORTLAND  CEMENT  COMPANY,  Goshen,  Ind.— 
Works  three  and  one-half  miles  northeast  of  Elkhart,  Ind. 
See  Note  A,  page  152. 
GRAYLING  PORTLAND  CEMENT  COMPANY.     Works  pro- 
posed. 

C.  A.  Campbell,  407  N.  Linn  St.,  W.  Bay  City,  Mich. 
Wm.  M.  Coo'RTIs,  Cons.  Engr.,  412  Hammond  Bldg.,  Detroit. 
Mich. 
GREAT    NORTHERN    PORTLAND    CEMENT    COMPANY, 
82-84  Griswold  St.,  Detroit,  Mich. 

Works  under  construction  at  Baldwin,  Mich.     A  New  Jer- 
sey corporation. 
Geo.  Anderson,  Pres.  and  Dir.,  Detroit,  Mich. 
Chas.  a.  Strelingkr,  Vice-Pres.  and  Dir,,  Detroit,  Mich. 
Burton  W.  Yates,  Second  Vice-Pres.  and  Dir.,  Detroit,  Mich. 
Howard  H.  Parsons,  Chairman  Ex.  Com.  and  Dir.,  Detroit, 
Mich. 

I'm  Keystone  Cleiierators  In  Cfntent  Plants.— Keystone  Electric  C*. 
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David  Ooilvib,  Treas.  and  Dir.,  Detroit,  Mich. 
CuAUi-Es  B.  Pahsons,  Sec'y  and  Dir,,  Detroit,  Mich. 
Lemuel  H.  Fostek,  Gen.  Coiineel  and  Dir.,  Detroit,  Mich. 
Alexander  B.  Scully,  Dir.,  Chicago,  111. 
Wm.  Fillingham,  Dir.,  East  Orange,  N.  J. 
Arthur  E.  Barley,  Auditor,  Detroit,  Mirh. 
R.  C,  Carpenter,  Consulting  Engr.,  Itliaea,  X.  Y, 
Capitalization,  $5,000,000. 
Capacity,  1,000  barrels  a  day,  increasing  later. 
On  Pere  Marquette  and  Chicago  &  West  Michifjan  railroads. 
HANOVER    rORTLASD-    CEMENT     COMPANY,    Hanov 
Ont.    See  Note  A,  page  15S. 
On  Grand  Trunk  railroad. 
HECLA  PORTLAND  CEMENT  AND  COAL  MINING  CO 
PANY,  West  Bay  City,  Miuh.     Soon  to  be  incorporated. 
U.  R.  Lorangek,  505  Crapo  Elk.,  Bay  City,  Mich, 
HELDERBERG  CEMENT  COMPANY^  Albany,  N.  Y.    ffn 
at  Howe's  Cave,  N.  Y.    See  Notes  D  and  E,  page  152. 
T.  H.  Dunmary,  Pres.,  Albany,  N.  Y. 
Fred  W.  Kelley,  Vice-Pres.,  Albany,  N.  Y. 
Edward  L.  Pruyn,  Sec'y. 
Ja8.  C.  Farkbll,  Treas,,  Albany,  N.  Y. 
Chas.  H,  Ramsey,  Asst,  Gen.  Mgr.  and  Gen.  Sales  Agi 
38  State  St.,  Albany,  N.  Y. 
Manufacturers  Helderberg  Portland  cement. 
Manufacturers  Rosendale  natural  hydraulic  cement. 
On  Delaware  &  Hudson  Company's  railroad. 
THE    HERCULES    CEMENT    COMPANY,    Catasauqua, 
Works  at  Coplay,  Pa. 

John  Craig,  Dir.,  Catasauqua,  Pa. 

F.  M.  HoBN,  Vice-Prcs.  and  Dir.,  Catasauqua,  Pa, 

John  T.  Williams,  Treas.  and  Dir.,  Catiisiuiqua,  Pa. 

Edward  D.  Boyer,  Sec'y,  Supt.  and  Dir.,  Catasauqua,  Pa. 

N,  D.  CoRTRiGH'f,  Jr.,  Dir.,  Catasauqua,  Pa, 

Geo.  H,  Williams,  Dir.,  Catasauqua,  Pa. 

Jame3  W.  Weaver,  Pres.  and  Dir.,  Catasauqua,  Pa. 

A.  R.  Fey,  Chemist,  Coplay,  Pa. 

Jas,  Dougherty,  Engr.,  Cementon,  Pa. 

Houston  &  Co.,  Sales  Agents,  26  Cortland  St.,  New  Y 

City,  N.  Y. 
Bryant  &  Kent,  Sales  Agents,  Boston,  Mass. 
Robinson  &  Co.,  Sales  Agents,  Philadelphia,  Pa. 
Capitali  nation,  $75,000. 

Kee  udvertlsemeiit  of  Falrbaiikx'  C^tmeiit  Testing  Maeblue. 
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Capacity,  100,000  barrels  a  year. 

Manufacturers  Horculot^  and  Uranite  lirands  Portland  ce- 
ment. 
Manufacturers  luiprovcd  Iji-lugh,  Improved  Eoaendale  and 
Clarke's  Improved  brands  natural  hydraulic  cement. 
On  Lehigh  Valley  railroad. 
'HE  HOOSIEE  CEMENT  COMPANY,  Sellersburg,  Ind.— 
G.  E.  Seiilbride,  Pres.  and  Dir.,  Pittfiburg,  Pa. 
J.  F.  Kennedy,  Viee-Pres,  and  i>ir.,  Sollersbiirg,  Ind, 
A.  H.  Ghay,  Sec'y  and  Dir.,  Wellersburg,  Ind. 
E.  Cuddy,  Treas.  and  Dir.,  Sellersburg,  Ind. 
J.  H.  HiNTON,  Supt.  and  Dir.,  Cementville,  Ind. 
H.  E.  Heaton,  Dir.,  Jeffersonville,  Ind, 
H,  W.  Sehlbride,  Din,  New  Albany,  Tnd. 
Capitalization,  $35,000. 
Capacity,  500  barrels  a  day. 

Manufacturers    Hod    &    Shovel    brand    Louisville    natural 
hydraulic  cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad. 
[OTTSTON  BEOS.,  Thirty-second   St.  and  Pennsylvania  railroad, 
Pittsburg,  Pa,    See  chapter  on  descriptions  of  works. 

Manufacturers  Rex-Portland  and  Samson  brands  Portland 
cement. 
lOWAED  HYDRAULIC  CEMENT  COMPANY,  Cement,  Ga. 

See  Note  A,  page  153. 
LLINOIS   PORTLAND   CEMENT   COMPANY,  Chicago,   III, 

See  Note  A,  page  152. 
'HE  ILLINOIS  STEEL  COMPANY,  Cement  Department,  No.  1000 
Rookery  Bldg.,  Chicago,  111. 

Edwakd  M.  Hagar,  Mgr.,  No.   lOfiO    The 

Rookery,  Chicago,  111. 
J.  G.  Berqquist,  Supt.,  South  Chicago,  111, 
C.  W.  Hall,  Sales  Agent,  No.  140  Nassau 

St.,  New  York. 
S.    W.    Wiieelock,    Sales    Agent,    Cooper 
Bldg.,  Denver,  Colo. 
Howard  Eglbston,  Sales  Agent,  Havana,  Cuba. 
R.  B.  Lyle,  Sales  Agent,  Securily  Bldg.,  St.  Louis,  Mo. 
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Capitalization,- — No  s<?j)arato  uapitalizatioii  for  cement 

partment. 
Manufacturers  Universal  brand  Portland  cement. 
Manufacturers  Steel  brand  cement  (pozzuolana). 
Capacity  of  works  for  each  brand,  1,000  barrels  a  day. 
The  following  testa  of  Universal  brand  cement  were  made 
KobertW.  Hunts  Co.: 

Fineness  on  100  aieve 93.90 

FineneBB  on  200  aieve 75.50 

Initial  set 2  hours,    5  minutes 

Final  set 6  hours,  50  miuutes 

Boiling  and  cold  water  teste,  O.  K. 
Specific  gravity,  3.216. 

Sample  leHted.                  i!4  hourii.           Tiliiy.a.            WAays,  Smooths. 

Neat 557                727                854  1023 

OemeDt  1,  sand  3               130                217                385  .391 
(Above  figures  are  averages  of  five  briquettes.) 

lM<iniif<iff«rt'r'^  Sl'il^ment.] 

Steel  cement  baa  been  on  the  market  for  five  j'eL._, 
and  has  come  to  be  recognized  b;  architects  and  en- 
gineers as  a  most  reliable  cement  for  work  in  moist  lo- 
'i   cations,  such  as  concrete  or  foundation  construction 
beneath  the  surface  of  the  ground  or  wat*r.     It  is  es- 
|.  pectally  adapted  to  foundations  of  street  pavemeots, 
heavy  buildings  and  machinery  foundations,  conduit 
P^H'iK^      and  sewer  construction.     It  possesses  peculiar  quali- 
fj^^fr  tiea  that  impart  unusual  toughness  and  homogeneity 

to  concrete  made  therefrom,  and  ita  exceeding  fine- 
is  gives  it  great  capacity  lor  carrying  sand  and  stone.  Steel  cement,  in 
amon  with  all  slag  or  pozzuolana  cements,  is  not  suitable  for  sidewalks, 
floors  or  work  exposed  to  dry  air  or  subject  to  attrition.  The  care  and 
scientific  accuracy  exercised  in  the  selection  of  the  slag,  and  the  precise 
methods  employed  in  its  treatment  make  this,  admittedly,  the  best  slag 
cement  manufactured,  and  investigation  by  the  United  States  government 
engineers  has  demonstrated  that  it  is  more  uniform  than  any  cement  man- 
ufactured from  natural  deposits. 

In  order  that  their  field  should  not  be  bounded  by  the  limitations  of  Steel 
cenient,  the  Illinois  Steel  Company  in  1896  undertook  an  extensive  series 
of  experiments  with  a  view  to  manufacturing  from  blast  furnace  slag  a  true 
Portland  cement  that  would  compete  in  every  respect  with  the  best  brands 
of  foreign  and  American  Portlands,  and  especially  in  those  classes  of  work 
for  which  Steel  cement  was  not  adapted.  These  experiments  were  success- 
ful in  the  highest  degree,  and  in  1900  the  company  placed  on  the  market 
Universal  Portland  cement,  which,  as  its  name  implies,  is  suitable  for  all 
purposes.  This  is  a  true  Portland  cement,  ita  method  of  manufacture, 
chemical  composition,  fineness  and  specific  gravity  being  strictly  in  accord- 
ance with  the  deflnitions  of  the  most  prominent  cement  authorities  in  the 
United  States  and  Europe.  On  account  of  the  entirely  artificial  character 
of  the  process  employed,  the  mixtures  are  under  complete  control  and  most 
remarkable  uniformity  is  obtained  in  the  finished  product. 

In  1900  the  new  cement  plant  at  the  south  works  of  the  Illinois  Steel 
Company  at  South  Chicago  was  completed,  at  a  cost  of  9500,000.  At  tiiis 
plant  both  Steel  and  Universal  Portland  cements  are  manufactured. 

Parbharst Combined Cnrbundtiulter.  ApplytwIK  C.  Banlin,  Indlaiiai 
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location  of  this  plant  admits  of  direct  ehipment  by  rail  or  water,  and  aa  II 
has  onlj'  the  latest  and  most  improved  mactiinery,  low  prices,  high  qualit; 
and  quick  shipment  are  insured.  The  cement  plant  at  the  north  works  o! 
the  nUnois  Steel  Company,  startM  in  1895,  is  devoted  exclusively  to  the 
maoutacture  of  Steel  cement.  The  total  output  of  both  plants  is  50,000 
barrels  per  month,  divided  about  equally  between  the  two  products. 

IMPERIAL  CEMENT  COMPANY,  Ltd.,    Owen    Sound,    Ont. 

See  Note  B,  page  152. 
IMPERIAL    PORTLAND    CEMENT    COMPANY,    1114    Real 
Estate  Tnist  Bldg.,  Philndcljihia,  Pa.     Works  (under  onnstrue- 
tion)  at  Nazareth,  Pa. 

F.  H.  D.  Bakks,  Pres.,  Roal  Estate  Trust  Bldg.,  Philadel- 
phia, Pa. 
Jkhomk  Kbei-ey,  Vice-PruB.  and  Dir.  and  Chemist,  421  Chept- 

nut  St.,  Philadelphia,  Pa. 
J.  Chester  Wilhon,  Soc'v  and  Dir..  Real  Estate  Trust  Bldj;., 

Philadelphia,  Pa. 
John  D.  Newbold,  Dir,',  Norristown,  Pa. 
James  W.  Shepp,  Dir..  723  Chestnut  St.,  Philadelphia.  Pa. 
John  T.  Dyeh,  Dir.,  Room  A,  Harrison  Bldg.,  Philadelphia. 
R.  0.  Beitel,  Dir.,  "Nazareth,  Pa. 
Geo.  W.  Latib,  Dir.,  Nazareth,  Pa. 
Wm.  H.  Pahsons,  Dir.,  Phcenixville,  Pa. 
Capitalization,  $400,000. 
Capacity,  1,000  barrels  a  day. 
Manufacturers  Imperial  brand  Portland  cement. 
On  Bangor  &  Portland  railroad. 
INDIANA  CEMENT  COMPANY,  Charleetown,  Ind.     See  ffotc 
B,  page  152. 

Western  Cement  Company,  Sales  Agents,  Ijouisville,  Ky. 
Manufacturers  Lion  brand  Louisville  (latural  hydraulic  ce- 
meut. 
On  Baltimore  &  Ohio  railroad. 
INDIANA  PORTLAND  CEMENT  COMPANY,  Majestic  Bldg.. 
Detroit,  Mich.     (Offices  will  shortly  be  removed  to  Indianapolis. 
Ind.)     Factories  at  Milford,  Kosciusko  County,  Indiana,  pro- 
posed; Milltown,  Harrison  County,  Indiana,  proposed. 
Neil  McMillak,  Pres.  and  Dir.,  Detroit,  Mich. 
Preston  F.  Miles,  Vice-Pree.  and  Dir.,  Milford,  Ind. 
George  Johnston,  Treas.  and  Dir.,  Detroit,  Mich. 
Vanton  0.  FouLK,  Sec'y  and  Att'y  and  Dir.,  Detroit,  Mich. 
John  H.  Smedley,  Dir.,  Detroit,  Alich. 
Edwin  T.  Allen,  Dir.,  Detroit,  Mich. 
R.  II.  Evans,  Dir.,  Detroit,  Mich. 
Kenneth  K.  McLaren,  Dir.,  Jersey  City,  N.  .1, 
Capitalization,  $5,000,000, 

'  capacity  of  both  mills,  6,000  barrels  a  day. 
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lOLA  PORTLAND  CEMKNT  COMPANY,  lola,  Kaiis.— 

SiiKLDON    H.    Bashktt,    Ph's.,    821     Marquotto    Bldg.,    Chi- 

uago,  111. 
John  T,  Holmes,  Treas.,  Detroit,  Mich. 
OscAH  Gerlach,  Chemist. 

Sheldon  H.  Bassett,  Sales  Ageut,  Man\uette  Bidg.,  Chicago. 
Capitalization.    See  Note  E,  jjage  ISS. 
Capacity,  4,500  barrels  a  day, 
Maniifaeturera  lola  brand  Portland  eenient. 
On  Atchison,  Topeka  &  Santa  Va  and  Missonri  Pacific  raiJroadN. 
IROaiTOIS  FOBTLAin)  CEUENT  COUFANT,  West  Madison  and 
Highland  Aves.J  Cleveland,  Ohio.     Works  under  construction  at 
Caledonia,  N.  Y. 

C.  T.  Richmond,  Vice-Pres,  and  Dir.,  Cleve- 
land, Ohio. 
H.  J.  Davies,  Sec'y  and  Dir.,  Cleveland,  Ohio. 
II.  E.  Hackenbeuo,  Treas.    and    Dir.,  Cleve- 
land, Ohio. 
W.   V.  Hamilto.n",  Dir.  and  Gen.  Mgr.,  Cale- 
donia, N.  Y. 
S.  T.  Wellman,  Dir.,  Cleveland,  Ohio. 
A.  W.  Smith,  Dir.,  Cleveland,  Ohio. 
E.  G.  Tillotson,  Dir.,  Cleveland,  Ohio. 
H.  A.  Themaine,  Dir.,  Fostoria,  Ohio. 
D.  D.  Dickey,  Dir.,  Pittsburg,  Pa. 
James  Virdin,  Dir.,  Dover,  Del. 
M.  J.  Hollingeb,  Supt.,  Caledonia,  N.  Y. 
C.  S.  EicHABDS,  Chemist,  Caledonia,  N.  Y. 
Wellman-Skaver  Enor.  Company,  Engrs.,  Cleveland,  Ohio. 
Capitalization,  $250,000, 
Capacity,  375  barrels  a  day. 
Manufactnrera, Iroquois  brand  Portland  cement.. 
On  Erie,  Genesee  &  Wyoming,  Lehigh  Valley,  and  Nejv  York 
Central  &  Hudson  Eiver  railroads. 

[Manufarfurer'a  Stntrment.] 
Iroquois  Portland  Cement  Company  is  a  Delaware  corporation,  with  prin- 
cipal ofSces  at  Cleveland,  Ohio,  and  works  at  Caledonia,  N.  Y.  The  lands 
owdmI  by  this  company  consist  of  about  400  acres  of  marl  aad  clay  deposits 
begis Ding  one  mile  east  from  Caledonia,  N.  Y.,  and  extending  along  the 
tracks  of  the  N.  Y.  C.  &  H.  R,  R.  R.  and  the  Lehigh  Valley  R.  R.  for  a 
distance  of  about  two  miles.  The  marl  comprising  this  deposit  has  been 
thoroughly  sampled  and  analyzed  at  all  points,  and  consists  of  a  tine  white 
carbonate  of  lime,  practically  free  from  all  impuritiea,  being  especially 
free  from  magnesia,  which,  on  an  average,  amounts  to  oaly  about  three- 
tentha  of  one  per  cent.  The  deposit  is  so  near  the  surface  as  to  require 
little  or  no  stripping,  and  has  an  average  depth  of  eight  feet.  The  deposit 
of  clay  is  free  from  pyrites,  sand  and  grit,  and  contains  the  proper  ratio  of 
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alumina  Ut  silica  to  insure  s  slow-setting  cenisDt.  The  c'ement  ib  KUaran- 
teed  to  stand  tbc  uaual  standard  tests,  and  to  be  equal  in  all  respects  Co 
that  of  the  beat  brands.  It  is  especially  adapted  for  nork  where  it  is  essec- 
tial  that  there  be  no  shrinkage  or  eipanRion. 

JAMES  RIVER  CEMENT  WORKS,  Locher,  Rockbridge  Co.,  A'a, 
Telegraph  and  Express  Office,  Glasgow,  Va. 
Chas.  H,  Ix)CHER,  Pres.,  Locher,  Va. 
H.  0.  LociruR,  Sec'y  and  Treas.,  Locher,  Va, 
Eben  Locher,  Gen.  Mgr.  and  Supt,,  Locher,  Va. 
CirA.3.  M.  Blackford,  Dir,,  Lynchburg.  Va. 
John  D.  Horsley,  Dir.,  Lynchburg,  Va. 
W.  T.  RucKER,  Chemist,  Locher,  Va. 
Adams  Bhos-Paynes  Company,  Sales  Agents,  Tjvnchburg,  Vii. 

Capitalization,  $30,000. 

Capacity,  200  barrels  n  day. 

Manufacturers  James  River  brand  natural   hydraulic  ee- 

On  tforfolk  &  Western  and  Chesapeake  &  Ohio  railroads. 
KANSAS  CITY  &  FT.  SCOTT  CEMENT  COMPANY.  Kansa? 
City,  Mo.    Works  at  Ft.  Scott,  Kans. 
C-  A.  Brockett,  Pres.,  Kansas  City,  Mo. 
Howard  McCutchen,  Sec'y  and  Treas.,  Kansas  City,  Mo. 
P.  R.  Jordan,  Dir.,  Kansas  City,  Mo. 
Chas.H.  Gardiner,  Supt.,  Ft.  Scott,  Kans. 
H.  Gardiner,  Chemist,  Ft.  Scott,  Kans. 
Cka8.  Waidelich,  Engr.,  Pt.  Scott,  Kans. 
Ft.    Scott    Cement    Association,    Sales    Agents,    Kansas 
City,  Mo. 
Capital,  $50,000, 
Capacity,  700  barrels  a  day. 

Manufacturers  Double  Star  brand  Ft.  Scott  hydraulic  ce- 
ment. 
On  Kansas  City,  Ft.   Scott  &  Memphis;  Missouri,   Kansas  & 
Texas,  and  Missouri  Pacific  railroads. 

THE  KENTUCKY  &  INDIANA  CEMENT  COMPANY,  Jeffer- 
sonville,  Ind.    Works  at  Watson,  Ind. 
W.  H.  Cook,  Pres.  and  Dir.,  Indianapolis,  Ind. 
C.  B.  Rous,  Sec'y,  Treas.  and  Dir.,  Jeff ersonvi lie,  Ind. 
J.  C.  Rous,  Supt.  and  Dir.,  Jeffersonville,  Ind. 
W.  F.  CuRRYER,  Dir.,  Indianapolis,  Ind. 
H.  L.  Rous,  Dir.,  Frankfort,  Ind. 

Western  Cement  Company,  Sales  Agent,  I.ouisvillc,  Kv. 
Capital,  $35,000. 
Capacity,  1,,'iOO  barrels  daily. 

For  Ceiuent  Miicliiner]',  address  Rarl«  C.  Bacon,  Huveineyer  BIdg.,  N.  I. 
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The  Kentxick!)  A  Imliana  (Vih.'n/  r-.n.pi.H ;;-'■«, Jf„,f?rf. 

Mamifaeturcrs   Eagle  brand   Ijouisville  natural    hjfdrauUc 
cement. 
On  Baltimore  &  Ohio  Southwestern  railroad. 
THE    KINDERHOOK    PORTLAND    CEMENT    COMPANY. 
Indianapolis,  Ind.    See  Note  A,  page  153. 

Incorporators,  C.  A.  Kenyon,  F.  A.  Joss  and  11.  G.  Branden. 
Capital,  $2,500;  authorized,  $1)00,000. 
KNICKERBOCKER     CEMENT     COMPANY,     Poughkecpsie, 
N.   Y.     Reported  manufacturers  of  pozznolatia.     See  Note  B, 
page  152. 
WM.   KRAUSE  &  SONS   CEMENT   COMPANY,   1623   North 
Fifth  St.,  Philadelphia,  Pa.     District  Warehouse,  3119  Ameri- 
can St.,  Philadelphia,  Pa.     Works,  Martin's  Creek,  Pa.     See 
Note  B,  page  152.     (Application  has  been  made  for  change  of 
name  to  Martin's  Creek  Portland  Cement  Company.) 
Bernard  J.  KrausEj  Pres. 
Wm.  Krausb,  Vice-Pres. 

D.  C.  Mdrther,  Sec'y. 
P.  B.  Banks,  Gen.  Mgr. 

Cable,  Thorn  &  Co.,  Sales  Agents,  New  York  City. 
Wm.  Wirt  Clarke  &  Son,  Agents,   11   Gay  St.   S.,  Balti- 
more, Md. 

Capitalization — See  Note  E,  page  152. 
Capacity,  500  barrels  per  day. 
Manufacturers  Krausc  brand  Portland  cement. 
On  Bangor  &  Portland  and  Pennsylvania  railroads. 
THE  LAKEFIELD  PORTIiAND  CEMENT  COMPANY.  Owen 
Sound,  Ont.,  Can.     See  Note  A,  page  152.     Works  under  con- 
struction at  Lakefield,  near  Petersboro,  Ont.,  Can. 

Incorporators:    John  M.  Kilhourn,  Rob't  P.  Butchart,  W.  H. 
E.  Brevender,  F.  H.  Kilboum,  H.  B.  Smith. 
THE    LAWRENCE    CEMENT    COMPANY.  No.  1  Broadway. 
New  York  City,  Harrison  BIdg.,  Philadelphia,  Pa.     Works    at 
Eddyville,  Hickory  Bush,  Binnewater,  N.  Y. 

E,  R.  AcKERMAN.  Pres.,  No.  1  B.-oadway,  New  York  City. 
Henry  McMurtrt,  Gen.  Supt. 

Manufacturers    Hoffman,    Shield    and    Improved    Shield 

brands  Eosendale  natural  hydraulic  cement. 
Capitalization.    See  Note  £,  page  l.')2. 
On  the  Wallkill  Valley  railroad  and  Rondout  Creek   (Hudson 
River). 

DYCKERHOrr  PORTLAND  CEMENT 

On  application,  E.  Thiele.  99  John  Street,  New  York,  will  mall  to 
you  a  letter  explaining  the  defect  most  frequently  occuriins  In  Port- 
land Cement,  and  statln)t  Kood  reasons  why  for  Important  work  the 
Dyckerhoff  brand  should  be  selected,  notwithstanding;  Its  higher  price. 
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CEMENT    COMPANY    OF    PENNSYL- 
ay,  New  York.    Works  at  Siegfried,  Pa. 
,  '  See  Note  E,  page  152. 

Office  Sales  Agent,  No.   1  Broadway,  New 

ii'e  Sales  Agent,  No.  1  Broadway,  New  York. 

Mouse  Co.,  Exchange  Sales  Agents,  17  Statu 

I. 

I  Dragon,  Paragon,  Monareh  brands  Portland 

id  of  New  Jersey. 

lEMENT  COMPAMT,  Binnewater.  N.  Y.— 
\V.  N.  Beach,  Pres.,  No.  26  Cortlandt  St., 

New  York. 
U.  C.  Brewer,  Sec'y,  No.  2fi  Cortland  St.. 

New  York. 
D.  A,  BARXitART,  Siipt.,  Binnewater,  N.  Y. 
Berry  &  Ferguson,  Sales  Agents,  Boston, 

Mass. 
Smith,   Oreek    Company,    Sales     Agents, 

BS. 

See  NoteE,  page  152. 
)  barrels  per  day. 
Beach's  Ro.oendale  brand  natural  hydraulic 

railroad. 

I  CEMENT  COMPANY,  Allentown,  Pa.  Works 
Ormrod.  Lehigh  Co.,  Pa. 
Hahhy  C.  'Prexler,  Pres.  and  Dir.,  Al- 
lentown, Pa. 
(tEoroe  Ormrod,  Vice-Pres.  and  Dii'.,  Al- 
lentown, Pa. 
E.   M.   Young,   Treas.   and   Dir.,   Allen- 
town,  Pa, 
Alexander     S.     Siiimer,     Dir.,     Allen- 
town,  Pa. 
James  K,  Mosskr,  Dir.,  Allentown,  Pa. 
5,  Sec'y,  Allentown,  Pa. 
fiJiAM,  Supt..  Allentown,  Pa, 

See  Note  E,  page  152, 
I  barrels  daily. 

Lehigh  brand  Portland  cement. 
,  hranrh  of  Tjohigh  Valley  railroad. 

tter— Warren  Bros.  Co.,  143  F«deral  St.,  Boston 


ii,GoO(^lc 


CEMENT  MANUFACTURERS.  275 

Utigh  I-orriand  CeTnent  Compnns—Contmued. 

[Manu/actitrer'n  Stotemciil.] 
The  Lehigh  Portland  Cement  Company  have  an  annual  productioD  of 
1,500,000  barrels  of  Portland  a^ment.  Their  works  are  loeated  at  Ormrod 
aod  West  Coplay,  in  the  Lehigh  Valley,  and  are  equip|>ed  with  the  most 
modern  and  up  to  date  machinery.  Their  brand  "Lehigh"  is  well  estab- 
lished and  known  to  the  trade  as  one  of  the  highest  grades  of  Portland 
cement  manufactured.  The  government  is  a  large  user  of  this  brand  of 
cement,  and  the  testimonials  given  this  company  by  government  engineers 
testify  to  the  high  (luality  and  satisfactory  reeulte  obtained  from  Lehigh 
Portland  cement.  The  company  enjoys  a  large  demand  for  their  cement 
throughout  the  United  States,  and  during  the  past  year  lave  made  large 
shipments  abroad.  The  Kelley  Island  Lime  and  Transport  Company,  of 
Cleveland,  Ohio,  are  the  distributers  for  the  Lehigh  Portland  cement 
throughout  the  west  and  south,  and  will  cheerfully  answer  all  correspond- 
ence relative  to  this  brand  in  their  territory. 

LOriSVILLK  CEMENT  COMPANY,  331  W.  Main  St.,  Louis- 
ville, Kv.     Works  at  Speeds    and    Watson,  Ind.,  and    Louis- 
villi.,  Ky. 
J.  B.  Speed,  Pres.,  Louisville,  Ky. 

WE8TEftN  Cement  Company,  Sales  Agents,  Louisville,  Ky. 
Capitalization.    See  Note  E,  page  153. 
Capacity,  5,000  barrels  per  day. 

Manufacturers    Speed's   "Star"   brand,   Louisville   natural 
hydraulic  cement,  J.  Hulnie  "Star"  brand,  "Horse  Shoe" 
slow  setting,  "S*S"  brand,  slow  setting. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad  (Speed's 
Mill). 

On  Louisville  &  Nashville;  Pittsburg,  Cincinnati,  Chicago  & 
St.  Louis;  Chicago,  Indianapolis  &  Louisville;  Baltimore  &  Ohio 
Southwestern;  Cleveland,  Cincinnati,  Chicago  &  St.  Ivouis;  Chesa- 
peake &  Ohio ;  Illinois  Central ;  Louisville,  Henderson  &  St.  Louis ; 
Southern,  and  Louisville,  Evansville  &  St.  Louis  railroads  (Louis- 
ville mill). 
On  Baltimore  &  Southwestern  railroad  (Watson  mill). 


LEHIGH 


BRAND 


Is  strongly  recommended  and  used  by 
United  States  Government  Engineers, 
Architects,  Builders  and  Contractors. 

6UARANTEED  FOR  UNIFORMITY,  STRENGTH  AND  DURABILITY. 

Writo  for  CataloaiiSR. 

Lehigh  Portland  Cement  Co. 


AUEMOWIM,  PA. 
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TTIK  LTPTOX  PORTLAND  CEMENT  COMPANY,   T 
Mich.    See  Note  A,  page  15S. 

Geo.  T.  St4nleYj  Pres.,  Lupton,  Mich. 
Edward  A.  Worthinoton,  Vice-Fres.  and  Treas.,  Chii 
Waltek  Hioa8,  Sec'y,  Chicago,  111. 
Wm.  C.  Edgar,  Asst,  Sec'y,  Chicago,  II!. 
Authorized  capitalization,  $1,250,000. 
Proposed  capacity,  1,200  barrels  a  day. 
MANKATO  CEMENT  WORKS,  Mankato,  Minn.     See  J 
page  15S. 

P.  H.  Carney,  Lessee  and  Mgr.,  Mankato,  Minn. 
H,  E.  C.\rney,  Asst.  Mgr.  and  Sec'y,  Mankato,  Minn. 
P.  H.  Jordan,  Supt.,  Mankato,  Minn. 
Capacity,  60  barrels  per  hour. 
Manufacturers  Mankato  and  U.  S.  G.  brands  natu 
draulic  cement. 
On  Chicago,  St.  Paul,  Minneapolis  &  Omaha ;  Chicago  & 
western ;  Chicago,  Milwaukee  &  St.  Paul,  and  Chicago  Greai 
ern  railroads. 
MANLIUS  LIME,    PLASTER    AND    CEMENT    COMl 

Manlius,  N.  Y.     See  Note  A,  page  153. 
MARQUETTE  PORTLAND  CEMENT    COMPANY,    I 
I)!.     Works    in     Deer      Park    Glen.      See    Notes   B    i 
page   158. 
Dickinson  Cement  Co.,  Sales  Agents,  931  Marquette 
Chicago,  111. 
On  Chicago,  'Burlington  &  Quincy  railroad. 
MARYLAND  CEMENT  COMPANY.  Builders'  Exchange, 
more,   Md,     Works  at  Sparrow's  Point,    Md.     See    N 
page  153. 

Frank  H.  Sloan,  Pres.,  Baltimore,  Md. 
RoBKRT  C.  Cole,  Sec'y,  Baltimore,  Md. 
E.  G.  BoiLLEAU,  Treas.  and  Gen.  Mgr.,  Baltimore,  Md. 
John  L.  Given,  Engr.,  Baltimore,  Md. 
Wm.  Whit  Claeke  &  Son,  115  Gay  St.,  Baltimore,  Md 
Agents. 

Capitalization.    Sec  Note  E,  page  153. 
Manufacturers    Pcim,    Toltee,    Patapsco    and    Rhi 
brands  Portland  cement  (pozzuolana). 


ANY    QUESTION    RELATING    TO    CEM 

WILL  BE  ANSWERED  ON  REQUEST.     IT  IS  A  PAF 
OF  OUR  BUSINESS  TO  KNOW  ALL  ABOUT  CEMEr 

MUNICIPAL   ENGINEERING 


i,Coo,<;lc 


F.B.  HOLMES  &  CO. 

GENERAL  SALES  AGENTS 

WyandottePortlandCement 

I  FOR  SIDEWALKS] 

BESTCOLOROFANY  CEMENT  ON  THE  MARKET,  PROVED  BY 
MANY  MILES  OF  THE  BEST  SIDEWALKS  IN  THE  COUNTRY 


GUARANTEED  EQUAL  TO  ANY 

A  HIGH-GRADE  PORTLAND  CEMENT 

EXTENSIVELY  IN  USE.  STRONGLY  INDORSED  BY  LEAD- 
ING CONTRACTORS  AND  USED  BY  A  NUMBER  OF  PORTLAND 
CEMENT  COMPANIES  INTHE  CONSTRUCTION  OF  THEIR  OWN 
PLANTS.    FOR  INFORMATION  AND  PRICES  WRITE  TO 

r,  B.  nObME®  &  GO.,  DETROIT,  MICH. 


Doili/cdbyGoOJ^IC 
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UXCmOAlT  ALKALI  COMPANY,  Wyandotte,  Mich.— 

Edwin  Foed,  Pfl's.,  Wyandotte,  Mich. 
J.  B.   FoBD,  Jr.,  Vice-Pres.    and  Gen.    Mgr., 
Wyandotte,  Mich. 

E.  L.   Ford,    Sec'y    and    Treas.,  ,  Wyandotte, 

0.  S.  Button,  Chemist,  Wyandotte,  Mich. 

F.  B.  Holmes  &  Co.,  Gen.  Sales  Agents,  Ham- 
mond Bldg,,  Detroit,  Mich. 

Capitalization,  $2,500,000. 
Capacity,  500  barrels  a  day. 

Manufacturers  Wyandotte  brand    Portland  cement. 
On  Michigan  Central,  Lake  Shore  and  Michigan  Southern,  and 
Detroit  &  Lima  Northern  railroads,  and  the  Detroit  river. 

RESULTS  OP  TESTS.— The  following  testa  were  made  (li  by  H.  C. 
Bailej,  cement  tester,  uity  of  Chicago,  report  dated  February  13,  1901,  and 
(2)  by  R.  H.  MoCormick,  city  engineer,  Detroit,  Mich.,  report  dated  Feb- 
ruary 15,  1901.  In  the  latter  case  no  tamping  was  done  in  ma1<iiig 
briquettes. 

TCNfllLE  STRBNOTB. 

Neat.  1  cement  to  3  sand. 
(1)            (2)  (I)  (2) 

Tdaya 618        597  351        224 

28daya 859       733  481       343 


On  No.  100  sieve 96.2  per  cent.        98  per  cent. 

[Manufacturer's  Statement.] 
P.  B.  Holmes  &  Co.,  general  sales  ^ents  (or  Wyandotte  Portland  cement 
present  the  product  on  ita  merits.  The  use  of  the  cement  for  more  than  a 
year  and  a  half  on  public  work  in  Chicago,  ia  Detroit  and  other  cities  of 
Michigan,  including  sidewalks,  and  in  foundations  for  machinery,  has  been 
eminently  satisfactory.  The  thorough  manner  in  which  the  manufacture 
of  the  cement  is  conducted,  the  uniformity  and  high  quality  of  the  rav 
materials  insure  a  uniform  product  of  the  h^h  quality  shown  by  the  above 
teats.  Fifty  thousand  barrels  of  Wyandotte  cement  have  been  used  in 
public  work  in  the  city  of  Chicago;  6,000  barrels  were  used  in  foundations 
for  machinery  in  Edward  Ford  plate  glass  works,  Toledo;  4,000  barrels  in 
sidewalk  work  in  Wyandotte  and  Rochester,  Mich. ;  4,000  barrels  in  founda- 
tions for  Detroit  water-works  pumps;  5,000  barrels  in  all  by  the  Detroit 
board  of  public  works;  3,500  barrels  in  court-house,  Detroit,  mosaic  work; 
large  quantities  in  constructing  several  of  the  large  new  cement  plants  in 
Michigan  and  Indiana.  A  booklet  telling  what  is  said  about  Wyandotte 
cement  by  those  who  have  used  it  will  be  sent  on  request  to  the  oiSce, 
Hammond  building,  Detroit,  Mich. 

MICHIGAN  PORTLAND  CEMEHT  COMPAHY,  Coldwater,  Micli. 
Works  at  Coldwater  and  Quincy,  Mich. — 

L.  W.  WiNO,  Pres.,  Mgr.  and  Dir.,  Coldwater,  Mich. 

S.  H.  Bassett,  Vice-Pres.  and  Dir.,  Chicago,  III. 

W.  L.  Holmes,  Treae.  and  Dir.,  Detroit,  Mich. 

See  illustrated  advertisement  of  Fairhanks'  Cement  Testing  Machine. 

Do,l,.cdbyGoO(^lc 


CEMENT  MANUFACTURERS. 


E,  R  Root,  Sec'y,  Coldwater,  Mich. 
L.  B,  TayloRj  Dir.,  Adrian,  Mich. 

J.  T.  Holmes,  Dir.,  Detroit,  Mich. 

J.  C,  Smallshaw,  Supt.  of  Faetoriee,  Coldwater,  Mich. 

H.  E.  Bbown,  Chief  Chemist,  Coldwater,  Mich. 

F.  I,  Post,  Asst.  Chemist,  Coldwater,  Mich. 
H.  F.  DiBBERT,  Chief  Engr.,  Coldwater,  Mich. 
P.  Tafel,  Chief  Chemist,  Quincy,  Mich. 

A.  Hetman,  AsBt.  Chemist,  (Quincy,  Mich. 
J.  L.  Clahk,  Chief  Engr.,  Quincy,  Mich. 
8.  H.  Babbett,  Mgr.  Sales  Dept.,  827  Marquette  Bldg.,  Chi- 
cago, 111. 

Capitalization,  $3,500,000. 

Manufacturers  Wolverine  and  Eclipse  brands  Portland  ce- 
ment. 
Capacity,  1,500  barrels  of  each  brand  per  day. 
On  Lake  Shore  &  Michigan  Southern  railway. 
THOS.  MILLEN  &  SONS,  Wayland,  N.  Y.     See  Notes  B  and  F, 
page  152. 
A.  J.  McBean  &  Co.,  Agents,  Chicago,  111. 
Manufacture  re  Wayland  brand  Portland  cement. 
On  Delaware,  Lackawanna  &  Western ;  Erie  &  Pittsburg ;  Shaw- 
raut  4  Northern  railroads. 

L.  N.  Wing,  Pies.     S.  H.  Babsbtt,  Vice-Pres.    Wh.  L.  Holnm,  Tress.     E.  R.  Root,  Sec. 

lli(liipPortliinil((Ml(o. 

Hlgh-Grade  Portland  Cement 

tmmm  IHw  <Hn>M ...  Wm  ^biHs  tataat, 

CHICAM,  ILL,  U.  L  A. 

Fa CTOBIBS— Breach  County.  Mich. 

Onr  '■  Wolterine  "  and  ■'  Eclipse  "  brands  of  American  Portland  Cement  ar*  baine 
sitenaiiely  placed  on  tLe  market  under  the  Guakantbe  oI  this  Company,  as  to  their 
bainir  equal,  if  not  anperior,  to  any  other  grade  ot  Ameiican  or  foreign  Portland  cement; 
that  they  will  stand  aU  teats  (o  which  Portland  cement  is  usually  eubiecled— both  being 
particularly  adapted  for  sidevalk  purposes:  they  are  uniforin,  finely  ground  and  with 
"and -carrying  qualities  unsurpassed. 

It  affords  us  pleasure  to  refer  to  the  fact  that  titer  were  largely  oaed  on  the  drainage 
canal  at  Chicago,  where  each  and  every  oar  had  to  nudergo  rigid  inspection  and  tests, 
and  onr  niSDits  were  highly  satisfactory  as  compared  to  the  other  cementa  offered  for 

We  desire  our  extensive  facilities  and  eiperieace  to  redound  to  the  benefit  of  onr 

coitomera  in  e»erjf  way,  and  any  information  or  auggestiona  we  can  ofler  them  tor  the 

proQlable  and  economical  handling  of  Portland  cement,  wiU  be  cheerfully  furnished  on 

request.    We  constantly  rarry  in  sitock  a  heaiy  quantity  of  aged  cement,  which  places 

po..„on  .,  ..,  ,Dd  .11  Ilmn  to  m.k,  jranipt  ■li.pni.nt.  g  |C 


lY  OP  AMERICAN  CEMENT  INDUSTRIES. 

lEMENT   COMPANY,   No.    7   Plankinton   Bldg., 

Samuel  Mabsiiall,  Pres.  and  Dir.,  7  Plank- 
inton  Bldg.,   Milwaukee,  Wis. 
J.  R.  Berthelbt,  Vice-Pres.,  Supt.  and  Dir., 

r  Plankinton  Bldg.,  Milwaukee,  Wis. 
John  Johnston,  Treaa,   and  Dir.,  7   Plank- 
inton Bldg.,  Milwaukee,  Wis. 
Geo.  S.  Barti.ktt,  Secy,  7  Plankinton  Bfdg., 
Milwaukee,  Wis. 
IE,  Jb.,  Dir.,  7  Plankinton  Bldg.,  Milwaukee,  Wis. 
4N,  Dir.,  7  Plankinton  Bldg.,  Milwaukee,  Wis. 
BENE,  Dir.,  7  Plankinton  Bldg.,  Milwaukee,  Wi*. 
INTON,  Dir.,  7  Plankinton  Bldg.,  Milwaukee,  Wis. 
tion,  $350,000. 
3,800  barrels  daily. 

irerB  Keystone  brand  natural  hydraulic  cement. 
liiwaukee  &  St.  Paul;  Chicago  &  Nortwestem, 
entral  railroads. 
e  cement  shows: 

23.1G« 

6.33 

1.71 


Soda 5.27 

,cid,  Water,  etc 7.07 

[ Man i(/(u-_ture r'»  Statement.] 
ement  Company,  founded  in  1875,  has  the  unequaled 
;est  and  deepest-faced  quarries  koown  to  this  country 
OO  and  2,500  barrels  daily  capacity,  filled  with  the  latest 
y.  All  of  the  railroads  entering  Milwaukee  are  con- 
tB  by  several  miles  of  sidetracks  owned  and  controlled 
)f  the  many  millions  of  barrels  of  this  cement  used 
idle  and  western  states  in  different  constructions,  all 
j  to  its  quality.  The  company  is  recognized  as  one  of 
al  and  progressive  of  its  kind,  always  in  line  (or  im- 
incing  tbe  proper  use  of  this  important  material.  Its 
jleasure  in  eitending  a  cordial  invitation  to  all  eogi. 
ntractors,  and  others  interested,  to  visit  the  mills,  aa  a 
ion  will  convince  the  most  skeptical  of  the  natural  nd- 
tiy  this  company,  of  its  intelligent  and  up  to  date  man- 
he  quality  of  its  product  as  one  of  the  best  of  natural 

RTLAND  CEMENT  COMPANY,  Ltd.,  Battle 
\ot\%  at  Bristol,  Ind.,  under  construction. 
Clakkson,  Pres.,  New  York  City. 
cCoT,,  Vice-Pres,,  Battle  Creek,  Mich. 
ARVET,  Sec'y,  Battle  Creek,  Mich. 

ctrlcal  TransmiBslon  is  Beat  for  Cement  Hachiner;. 


Mmki  llfdraulk  (emeot 

"KEYSTONE"  BRAND 


DAILV 
CAPACITY 

4,000 

BARRELS 


In  successful  use  for  the  past 
twenty-five  years  in  most  of 
the  important  constructions, 
Government,  Municipal  and 
Private,  in  the  middle  and  west- 
ern states.  The  accepted  stand- 
ard of  the   U.  S.   Government. 


niiviiuiitt :  (tntiir  ■■  (.mm 

ROOM  7,  PUANKINTON   BUILDING, 

MILWAUKEE WISCONSIN 
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.Moimlilli  l-urrland  frnu'nt  ro<npa»y—C'ii'linveil. 

Wm.  M.  White,  Treae.,  Chicago,  lU. 
C,  L.  Carman,  Gen,  Supt.,  Bristol,  Ind. 
Capitalization,  $1,600,000. 
Capacity,  1,000,000  barrels  a  year. 
Manufacturers  Monolith  brand  Portland  cement. 
On  Lake  Shore  &  Michigan  Southern  railroad, 
NATIONAL  CEMENT  COMPANY,  15  Second  National  tank 
Building,  Pittsburg,  Pa.    See  Note  A,  page  152, 
Geo.  W.  Hackjstt,  Sec'y. 
\V,  J.  Prentice,  Mgr. 
NATIONAL  PORTLAND  CEMENT  COMPANY,  Ltd.,  Toronto, 
Ont.     See  Note  A,  page  152. 
Wm.  F.  Cowhobn,  Dir.,  Jackson,  Mich. 
P.  W.  Stanhope,  Dir.,  Toronto,  Ont.  , 
Wm.  Pinkerton,  Dir.,  Toronto,  Ont. 
Albert  Carman,  Dir.,  Stratford,  Ont. 
R.  H.  McWiLLiAwa,  Dir.,  Owen  Sound,  Ont. 
NAZARETH  CEMENT  COMPAITT,  Nazareth,  Pa.      See  Note  % 
page  153. 

F.  A.  Stratton,  Pres.,  Mt.  Vernon,  N.  Y. 
H.  L.  Merry,  Viee-Pres.,  100  Broadway,  N.  Y. 
Geo.  F.  Coffin,  Treas.  and  Sec'y,  Easton,  Fa. 
P.  H.  Hampson,  Mgr.  and  Asst.  Treas.,  Naza- 
reth, Pa. 
Elvin  TJ.  Leh,  Supt.,  Nazareth,  Pa. 
W.  Elwood  Snydeb,  Chemist,  Nazareth,  Pa. 
Charles  Warner  Co.,    Sales    Agents,    Wii- 
niiflgton,  Del.,  Philadelphia,  Pa.,  66  Maiden  Lane,  N.  T. 
Capacity,  1,400  barrels  a  day. 

Manufacturers  of  Nazareth  brand  Portland  cement. 
On  Bangor  &  Portland  branch  of  Delaware,  Lackawanna  &  West- 
em  railroad. 

RESULTS  OF  TESTS.— The  following  results  of  teat  are  publiahed:  In 
the  tables  (1)  gives  the  reaulte  of  tests  at  the  laboratory  of  the  Philadelphia 
water-works,  G.  S.  Webster,  chief  engineer.  Chaa.  H.  Clifton,  engineer  in 
charge  of  tests,  April,  1900;  (2|  by  Booth,  Garrett  &  Blair,  Philadelphia. 
December,  1899 ;  (3)  at  engineer's  office,  United  States  Army,  Port  Dele- 
ware,  Del.,  F.  C.  Warner,  assistant  engineer,  February,  1900;  (4)  Lnthburj 
&  Spaokman,  1619  Filbert  street,  Philadelphia,  Pa.,  December  5,  1899.  '■' 
Heq.;  (5)  ditto,  August  11, 1899,  (6)  ditto,  February  6,  1900,  rt  sen.;  (7)  Pr- 
Henry  Frcehling,  17  South  Twelfth  street,  Richmond,  Va.,  March,  1900. 
FlueuesB.  No.  50  Sieve.  No.  lUO  Sieve.  No.  liOaSiflie. 


For  anythluE  us**"!  In  a  cement  faetori,  wrlle  The  Bonnot  Co.,  Caiitmi,0. 


CEMENT  MANUPACTUEEES. 

^atareth  Cement  Cnmiiauy-ContlniKa. 

TIME  OF  SETTINQ. 

Initial. 

(II   SOminntoB. 

12)   Bhourg.iO       ■•        


SOUNDNESS.— IS)  Hot  and  cold  air.  cold,  warm  and  boiling  water,  sood :  ( 
'iry;  ID  hot  and  coM  water  good  at  7.  and  £>f  dars  and  3  moDllis;  iS)  hole 
ir  good  at  3  months;  (1)  hot  and  cold  water  satisfaotorj' at  1  and  28  days. 


SPECIFIC  BRAVITY.— (2)3.(B;  (S)  3.04. 

TENSILE  STRENQTE. 

Arc.  (!)  (2)  (3) 


■idays  .... 

799 

1  mouths* 

^d«j» 

SmoDthirV. 

Siriir 

■.'..'.::■.■.■.■.  310 

r.      1 10  per  cen 

■e  kept  one  day 

[Mannfiic.t 

""""""""°i 

""IS 

ae  noted. 

.water.      17  days  in  a 

/ver't  Stalcment.] 

The  work  was  located  at  the  plant  of  the  Cedar  Hollow  Lime  Companj, 
Chester  Valley,  Pa.,  where  a  crusher  plant  of  800  tons  daily  capacity  was 
constructed.  The  ledge  of  rock  on  which  the  crusher  foundations  must  be 
located  extended  diagonally  upward  at  about  torty-flve  degrees.  This  plant 
was  located  about  150  feet  from  the  face  of  the  quarry  and  upon  the  same 
stratum.  Two  Blake  crushers,  manufactured  by  the  Farrell  Foundry  and 
Machioe  Company,  of  Connecticut,  were  used,  each  weighing  twenty  tons, 
and  each  capable  of  crushing  forty  tous  of  atone  per  hour.  The  foundations 
were  erected  of  proportions,  one  part  Nazareth  Portland  Cement,  two  parts 
bar  sand,  four  parts  limestone  screenings  and  six  parts  l^-a-inch  crushed 
limestone,  making  a  total  of  one  part  cement  to  twelve  parta  of  the  aggre- 
gate by  volume.  These  are  about  the  proportions  of  tne  block  shown  in 
our  advertisement,  page  284.  Since  their  erection  one  year  ago,  the  crush- 
ers have  been  operating  steadily,  the  main  shaft  turning  at  300  revolutions 
per  minute,  and  heavy  blasting  going  on  continually  at  the  face  of  the 
quarry,  150  feet  from  the  foundations.  The  construction  stands  today  as 
strong  aud  Bubstantial  as  the  day  it  was  completed. 

^fEW   ALBANY    CEMENT    COMPANY,    New    Albany,    Ind. 
Works  at  HauEsdale,  Ind.     Se«  Not«  B,  page  152. 
Westehn  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 

Manufacturers  of  Crown  brand  Louisville  natural  hydraulic 
cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad. 


See  ^iirdykei  Narmoii  Co.'s  ndrprtlscnii^iit  nf  Comeiit  Harhinerjr, 
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FOR  ECONOMY  IN  CONCRETE 

..e  NAZARETH 
PORTLAND  CEMENT 


This  Slab  of  Concrete  was 
sawed  from  a  block  of  the  following  proportions: 

C  2  parts  bar  Band. 
1  part  Nazareth,  ]  i    "      screeninga  (stone). 
(.8    "      l^^-tnoh  atone. 


1202  TONS; 


CRUSHING  TEST  ' 

ATTCR  2S  DAYS  £t\3 ^      I  \/llO   percubk  foot. 


Write  lor  Lime  and  Cement  Note  Book  —  FREE 

CHARLES  WARNER  CO. 

NEW  VOKK— PHIUDUPHIA— WILMmeTON 
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THE  ITBWAEE  AND  ROSENDALE  LIHE  AND  CEHENT  COH- 
PANT,  831  Prudential  Bldg.,  Newark,  S".  J. 
Sales  oEBce,  39  Cortlandt  St.,  New  York. 
Works  at  Whiteport,  Ulster  county,  New  York. 
Shipping  wharf  at  Eddyville,  Ulster  county,  New  York. 
H-  F.  Baldwin,  Pree.,  Newark,  N.  J. 
W,  L.  Lyman,  Viee-Pres.,  Newark,  N.  J. 
0.  B.  MocKBiDOE,  Treas.,  Newark,  N.  J. 
A.  Delano,  Sec'y,  Newark,  N.  J. 
F.  H.  DoREMDs,  Supt.  of  Works,  Whiteport,  N.  Y. 
Thos.  M.  Magiff,  Gen.  Sales  Agent,  39  Cort.landt  St.  N.  Y. 
Manufacturers  Newark-Rosen  dale  brand  natural  hydraulic 
cement. 
On  Walkill  Valley  branch  of  West  Shore  railroad, 
THE  NEWARK  LIME  AND  CEMENT  MANUFACTURING 
COMPANY,  Newark,  N.  J.    Works  at  Rondout,  N.  Y. 
Calvin  Tomkins,  Pres.,  120  Liberty  St.,  New  York  City. 
Wat-ter  Tomkins,  Sec'y,  130  Liberty  St.,  New  York  City. 
Calvin  Tomkins,  120  Liberty  St,  New  York  City,  Sales  Agt. 
Capitalization.     See  Note  E,  page  153. 
Capacity,  300,000  barrels  a  year. 

Manufacturers  Old  Newark  brand  natural  hydraulic  cement. 
On  Ulster  &  Delaware  railroad  and  Hudson  river. 
NEWATOO  PORTLAND  CEMENT  COMPANY,   Newaygo,  Mich. 
Works  under  construction. 

D.  McCooL,  Pres.,  Newaygo,  Mich. 
Wm.  Wriqht,  Vice-Pres.,  Newaygo,  Mich, 
B.  T.  Becker,  Treas,  Newaygo,  Mich. 
P.  C.  BiOEi.ow,  Dir.,  Milwaukee,  Wis. 
H.  D.  Hioinbotham,  Dir.,  Chicago,  111. 
Gerhard  Becker,  Dir.,  Milwaukee,  Wis. 
W.  NoRxmip  McMillan,  Dir.,  St.  Louis,  MCi. 
Capitalization,  $3,000,000. 
Capacity,  1,000  barrels  a  day. 
Manufacturers  Gibraltar  brand  Portland  cement. 
On  Pere  Marquette  railroad. 

Fiaeaeas. 

No.    50  sieve 99?^ 

No.  100  sieve 95.3 

No.  200  sieve 77 

TimB  of  Setting. 

Initial  set 10  miDutes. 

Final  set 5  hours,  10         " 

TensUe  SCreagUi. 


Iday 285 

7  days 769 

28  days 819 

9monthH 872 
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NEWAYGO 
PORTLAND  CEMENT  CO. 


Capaeity,  1,000  Barrels  Par  Day. 


MANUrACTURERI 


GIBRALTAR 

BRAND 
PORTLAND   CEMENT 


It  Stands  the  Seretej 


Gibraltar  Portland  Camant  ia  the  Best  for    CI  QP\A/ A  IKS 

It  has  the  Gray  Color.  =; 


NEWAYGO  PORTLAND  CEMENT  GO, 

NEWAVOO,    MICH. 
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-Vewoj/ffij  Piirriaiiii  Cfiiient  Company— Cuiltinued. 

[Manufacturer' H  Statement.] 
The  worke  of  the  Newaygo  Portland  Cemeot  Compui}'  have  a  capacity'  of 
1,000  barrels  per  day,  and  are  the  product  of  the  best  ecg^neerii^  skill  ob- 
tainable. The  buildings  are  steel  and  brick  construction  dirou^out,  and 
are  equipped  with  nothing  but  the  most  modern  and  eubstaotial  machtD- 
erj.  Tiiey  are  operated  under  the  compsny'e  own  2,000  horse-power  hy- 
draulic plant,  which  distributes  the  power  electrically,  thus  insuring  in  a 
eimple  and  convenient  manner  at  a  minimum  cost,  the  moat  perfect  grind- 
ing, miitng  and  calcining  possible.  The  unique  feature  of  the  plant  is  its 
double  check  system  of  testing  raw  material  as  well  as  slurry  and  finished 

Sroduct.  The  raw  material  is  unsurpassed  for  purity  and  uniformity.  The 
lewaygo  Portland  Cement  Company  produces  but  one  grade  of  cement,  and 
that  of  the  very  highest  quality.  It  is  called  the  Gibraltar  brand.  One  of 
the  marked  characteristics  of  this  brand  is  its  beautiful  gray  color,  so  much 
sought  after  by  sidewalk  builders.  The  shipping  facilities  from  Newaygo 
are  unsurpassed,  the  factory  being  located  on  a  main  line  of  railroad  to  all 
points.  The  Newaygo  Portland  Cement  Company  will  be  pleased  to  quote 
prices  upon  request,  and  promise  prompt  and  courteous  replies  to  all  in- 
quiries. 

NEW  ENGLAND  PORTLAND  CEMENT  COMPANY,  Stam- 
ford, Conn. 

Not  yet  in  operation. 
Capitalization.     See  Note  E,  page  153. 
Manufacturers  White  and  Pure  brand  hydraulic   cement, 
(pozzuolana?) 
On  New  York,  New  Haven  &  Hartford  railroad  and  Long  Is- 
land Sound. 

FEW  JEBSEY  PORTLAND  CEMENT  COMPANY,  Perth  Amboy, 
N.  J.     See  Note  D,  page  153;  also  descriptions  of  works. 
Capitalization,  $60,000. 
Capacity,  100,000  barrels  a  year. 

Manufacturers  of  Climax  brand  Portland  cement  (pozzuo- 
lana). 
H.  L.  &  W.  C.  NEWMAN,  Akron,  N.  Y.     See  Note  F,  page  152. 
Union  Akron  Cement  Co.,  141   Erie  St.,  Buffalo,  N.  Y., 
Sales  Agents. 

Manufacturers  Akron  Red  Star  brand  natural  hydraulic  ce- 
ment. 
On  New  York  Central  &  Hudson  River  railroad. 
NEW  YORK  AND  ROSENDALE  CEMENT  COMPANY.  Ron- 
dout,  N.  Y.     Sales  office,  280  Broadway,  New  York  City.  Works 
at  Wilbur  &  Rosendale.  N.  Y. 

Wm.  C.  Morton,  Asst.  Treas.,  Eoudout,  N.  Y. 
Capitalization,  $250,000. 
Capacity,  5,000  barrels  a  day. 

Manufacturers  Brooklyn   Bridge  brand   natural  hydraulic 
cement. 
On  Delaware  &  Hudsoni-anal  and  WMkill  Valley  railroad. 

Plnsticon,  a  plastering  cement.  The  Alabaetlne  Co.,  Qrand  Rapids,  Mich. 
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HEW  TOBK  CEMENT  COMPAKT,  No.  29  Broadway,  New  York 
City.    Works  at  Lefever  Falls,  Ulster  county.  New  York. 
John  Milleb,  Pres.,  29  Broadway,  New  York  City. 
Benjamin  Cochran,  Sec'y,  39  Broadway,  New  York  Cily. 
Thomas  Milleb,  Jr.,  Treas.  and  Gen.  Supt.,  39  Broadway, 

New  York  City. 
J.  M.  Miller,  Dir.,  38  Broadway,  New  York  City. 

A.  McLaughlin,  Supt.  Mining  and  Manufacturing,  Lefever 
Falls,  New  York. 

Thob.  Craig,  Chief  Engr.,  Lefever  Falls,  N.  Y. 
Capitalization.     See  Note  E,  page  152. 
I  Manufacturers  Roeendale  hydraulic  cement  brand  natural 

hydraulic  cement. 
On  Delaware  &  Hudson  canal,  near  Walkill  Valley  railroad. 
1  NORTHAMPTON    PORTLAND    CEMENT    COMPANY,    26 
Broadway,  New  York.  Works  at  Stockertown,  Pa.    Nearly  ready 
for  operation. ,  See  Note  C,  page  152. 
James  H.  Snow,  Pres.,  26  Broadway,  New  York. 

B.  Shebwood  Ddnn,  Sec'y  and  Treas.,  36  Broadway,  N.  Y. 
Daniel  Pierbon,  Jr.,  Viee-Pres.  and  Gen.  Mgr.,  26  Broad- 
way, New  York. 

Capitalization.     See  Note  E,  page  152. 


BEIIJ.COCHRAN.S 
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23   BROADWAY.  (columsia  buiujing  ) 


NEW  YORK. 
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On  Bangor  &  Portland  branch  of  Delaware,  Lackawanna  &  Wesl- 
em  railroad. 

F.  0.  NORTON  CEMENT  COMPANY,  No.  92  Broadway,  New 
York.  Works  at  High  Falla  and  Binnewater,  N.  Y.  See  Hole 
B,  page  152. 

Manufacturers  Norton's  Hosendale  brand  natural  hydraulie 

cement. 

On  Delaware  &  Hudson  canal,  near  Walkill  Valley  railroad. 

OHIO    VALLEY    CEMENT    COMPANY,    Jeffersonville,   Inil. 

Works  at  Cementville,  Ind.    See  Notes  B  and  E,  page  152. 

Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 

Manufacturers  Fern  Leaf  brand  Louisville  natural  hydran- 
lic  cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad. 
THE  OMEGA  PORTLAND  CEMENT  COMPANY,  Jonesville, 
Mich.    Works  at  Omega,  P.  0.  Mosherville,  Mich. 
Fbank  M.  Stewart,  Pres.  and  Dir.,  Hillsdale,  Mich. 
Israel  Wickes,  Viee-Pres.  and  Dir,,  Jonesville,  Mich. 
Chas.  F.  Wade,  See'y  and  Treas.,  Jonesville,  Mich. 
Geo,  H.  Sharp,  Supt.,  Jonesville,  Mich. 
Walter  H.  Sawyer,  Dir.,  Jonesville,  Mich. 
Ltman  J.  Bybes,  Dir.,  Jonesville,  Mich. 
LoDis  p.  Hall,  Dir.,  Jonesville,  Mich. 
Wm.  M.  Eaton,  Dir.,  Jonesville,  Mich. 
F,  A,  RoBTHLiSBEEGBR,  Dit.,  Jonesville,  Mich. 
Chas.  B.  Stowe,  Dir.,  Jonesville,  Mich, 
Cbas,  S.  Riohards,  Head  Chemist,  Jonesville,  Mich, 
H.  F.  Teeadwat,  Sales  Agent,   No.    298    Stock     Exchange 
Bldg.,  Chicago,  111. 
Capitalization.     See  Note  E,  page  152. 
Capacity,  over  150,000  barrels  a  year. 
Manufacturers  Omega  Portland  cement. 
On  Lake  Shore  &  Michigan  Southern  railroad. 
THE   OWEN   SOUiri)  FORTLAITD    CEHENT    COUPAinr,   Ltd.. 
Owen  Sound,  Ontario.    Works  at  Shallow  Lake,  Ontario. 
John  Lucas,  Pres.  and  Dir.,  Toronto,  Ont. 
J.  B.  Murphy,  Vice-Pres.  and  Dir.,  Hepworth,  Ont. 
R.  P.  Bptchart,  Mgr.  and  Dir.,  Shallow  Lake,  Ont. 
Geo.  S.  Kilbouhf,  Sec'y-Treas.  and  Dir.,  Owen  Sound,  Out' 
W.  H.  Pearson,  Dir.,  Toronto,  Ont. 
John  Lucas,  Sales  Agent,  No.  377  Spadina  Ave.,  Toronto, 

Ont. 
BoOHANAN  &  Gordon,  Sales  Agents,  Winnipeg,  Manitoba. 
Capitalization,  $200,000. 

Manufacturers  Samson  and  Magnet  brands  Portland  cement 
Capacity,  600  barrels  per  day  for  both. 
On  Canadian  Pacific  and  Grand  Trunk  railways. 
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PEERLESS  PORTLAND  CEMENT  COMPANY,  Union  City,  Mich. 
A.  A.  Wright,  Pres.,  Alma,  Mich. 
S.  0.  Bush,  Vice-Pres.,  Battle  Creek,  Mich. 
Wm.  M.  Hatch,  Sec'y  and  TreaB.,  Union  City,  Mich, 
J.  E.  Patterson,  Gen.  Mgr.,  Union  City,  Mich. 
A.  LuNDTEiGEN,  Asst.  Mgr,  and  Chemist,  Union  City,  Mich. 
Manufacturers  Peerless  brand  Portland  cement. 
Capitalization,  $250,000. 
Capacity,  1,000  barrels  a  day. 
On  Michigan  Central  railroad. 
PEMBINA  PORTLAND  CEMENT  COMPANY,  Grand  Forks, 
N.  D.     See  Note  D,  page  152. 

E.  J.  Babcock,  Pres.  and  Dir.,  Grand  Forks,  N.  D. 
Webster  Merrifiei-d,  Sec'y,  Treas.  and  Dir.,  Grand  Forks, 

N".  O. 
Otto  Babcock,  Gen.  Mgr,  and  Dir.,  Grand  Forks,  N.  D. 
Capitalization,  $75,000. 
Capacity,  150  barrels  a  day. 
Manufacturers  Pembina  brand  Portland  cement. 
Manufacturers  Northern  brand  natural  hydraulic  cement. 
On  Great  Northern  railroad. 
PENINSULAR  PORTLAND  CEMENT  COMPANY,  Jackson, 
Mich.  Works  under  construction  at  Woodstock  (R.  R.  Sta.  Ce- 
ment City),  Mich.    See  Notes  B  and  E,  page  152. 
W.  R.  Reynolds,  Pres. 
C.  A,  Newcomb,  Viee-Pres. 
W.  F,  CowHAM,  Sec'y. 
N.  S.  Potter,  Treas. 
On  Cincinnati  Northern  railroad. 
PENNSYLVANIA    CEMENT   COMPANY,   26    Cortlandt   St., 
New  York.     Works  under  construction  at  Bath,  Northampton 
county.  Pa, 

William  N.  Beach,  Pres, 
Urban  C.  Brewer,  Sec'y  and  Treas. 
Manufacturers  Portland  cement. 
On  Central  Railroad  of  New  Jersey. 
PHOENIZ  CEMiarT  COMPANY,  Nazareth,  Pa.— 

Isaac  Herzbehg,  Pres.,  603  N,  Marshall  St., 

Philadelphia,  Pa. 
I.  L.  Shoemaker,  Vice-Pres.,  Ridge  Ave.  and 

Broad  St.,  Philadelphia,  Pa. 
Ohas.  F.  Kolb,  Sec'y  and  Treas.,  Ridge  Ave. 

and  Broad  St.,  Philadelphia,  Pa. 
George  W.  Laub,  Nazareth,  Pa. 
Wm.  B.  Shaffer,  Supt.,  Nazareth,  Pa. 
H.  J.  Detwiller,  Chemist,  Allentown,  Pa. 

For  Electric  Equipment  Tor  Cement  Plants  AdilreBS  Kejstone  Elnctrlc  Co. 

C,<H«IC 


Phcenix  Cement  Co. 


Works,  NAZARETH,  PA. 


MANUFACTURERS 


PHCENIX  PORTLAND 

CLOVER  LEAF  PORTUND  AND  IXL  ROSENDAIE 

CEMENTS 

PH<ENIX  PORTLAND  CBMGNT  Is  gfuaninteed  to  be  •  hlgh-srade 
PortUad  Cement— especially  adapted  for  artificial  stone  work. 


AVERAGE  TESTS  FOR  YEAR  1900 


B»Dd. 

water. 

24hrs.iQair. 
water. 

Braad. 

24hr8.mair 
6  dajs [Q 

24hra.iBair. 
37  days  in 
water. 

m  lb<. 

197    ;; 

270   Ibt. 

i  :; 

191    lbs. 

ii  :: 

Marquette 

Wolverine 

Clover  Leaf..,. 

Sauduaky 

»»:: 

PWENIX 

Wyandott, 

Chicago  AA  . , . . 

WM.  G.  HARTRANFT  CEMENT  COMPANY 

SOUE  SELl-INO  AQENT 

Rtal  Eftati  Trast  Company  Building,    -    PHIUDEimU,  PA. 
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William  I,  Ernst,  Chemist,  Nazareth,  Pa. 
SoBERT  F.  Wentz,  Engr.,  Nazareth,  Pa. 
Wm.  G.  Harthanft  Cement  Company,  Sales  Agents,  Phila- 
delphia, Fa. 

Capitalization,  $250,000. 
Capacity,  800  barrels  a  day  Portland,  500  barrels  a  day 

natural. 
Manufacturers  Phoeni-^c  and  Clover  Leaf  brands  Portland 

cement. 
Manufacturers  IXL  brand  natural  hydraulic  cement. 
On  Bangor  &   Portland   branch  of  Delaware,  Lackawanna  & 
Western  railroad. 

Teats  made  od  Phoeniz  Portland  c«meDt  is  laboratories  ot  Lathburf  A, 
Spackman,  Philadelphia,  August  9,  1900. 

FinaneBB. 

Paesing  No.  100  sieve OS.S&% 

Passing  No.  200  sieve 81.49 

Setting  Time. 

Initial  set 1  hour,    45  minutes. 

Final  set 6  hours,  15  minutes. 

Hicbaelis'  Boiling  Test —The  pate  showed  no  sign  of  checking  or  warpiug. 

ATense  TeBsile  atreiwth  of  Fiie  BriqnettBS  One  Inch  SqaHre. 

24  hours  in  air  (neat) 402  lbs. 

24  hours  in  air,    6  days  in  water  (neat) 766  " 

21  hours  in  air,  27  days  in  water  (neat) S8!>   " 

24  hours  in  air,    6  days  in  water  (1  cement,  3  quartz  sand). 260  '^ 
24  hours  in  air,  27  days  in  water  (1  cement,  3  quartz  sand). 305   " 
Tcela  made  on  POcenix  Portland  cement  in  laboratory  of  Julian  0.  Har- 
grove, Washington,  D.  C,  October  15,  1900. 
Fioeness. 

Residue  on   50-mesb  sieve None. 

Residue  on  lOO-mesh  sieve 4  per  cent. 

Initial  (wire  test) 3  hours,  45  minutes. 

Hard 5  hours,  20  minutes. 

Average  Tensile  Streogtli  of  Three  Briquetlea  One  loch  Sqaare. 

24  hours  in  air  (neat) 516  lbs. 

S4  hours  in  air,    6  days  in  water  (neat) 811   " 

24  hours  in  air,  27  days  in  water  (neat) 900  " 

24  hours  in  air,    6  days  in  water  (1  cement,  Squartz  sand). 360   " 
24  hours  in  air,  37  days  in  water  (1  cement,  H  quartz  sand). 395   " 
Specific  gravity,  3.0581. 
Pkt  tests  in  air  and  water:  Good. 
Chemical  analysis  of  Phoenix  Portland  cement  made  in  laboratory  of 
Julian.O.  Hargrove,  Washington,  D.  C,  October  15, 1900. 

Silica  (8iOj) 21.10* 

Alumina  (A1,0,) 8.61 

Iron(FejO,) 3.21 

Lime  (CaOJ 61.62 

Magnesia  MgO) 2.94 

Sulphur  (SO.) 1.69 

Carbonic  Acid  (COj) 0.75 
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[Manufacturer' H  Slatemeiil.] 
The  Phcenis  Portland  cement  is  manufactured  by  the  Phoenix  Cement 
Co.,  at  Nazareth,  Nortbampton  eountyi  Pa.,  frotn  composition  made  of  an 
admixture  ot  lime  and  argillaceous  rocks.  This  material  is  quarried  from 
large  deposits  of  uncommon  unilormity  on  the  property  ot  the  compao}', 
adjacent  to  the  factory.  The  capacity  of  the  above  plant  is  1,200  barrels 
of  cement  daily.  It  is  equipped  with  the  most  improved  type  of  machinery 
and  rotary  kilns  known  to  the  cement  iuduBtry,  and  is  in  charge  of  aa  ei- 
perienced  chemiat,  who  haa  been  identified  with  the  manufacture  of  Port- 
.  land  cement  in  the  Lehigh  valley  for  the  past  twenty  years.  The  cement 
produced  has  proven  to  be  of  the  best  quality,  and  ia  guaranteed  to  meet 
the  requirements  of  all  government  and  municipal  specih cations,  Oning  to 
its  fine  grinding  and  great  bulk  per  barrel,  it  is  the  most  economical  (or 
wdewatk  and  other  artificiBl  stone  work.  For  prices,  tests,  etc.,  apply  to 
Wm.  G.  Harttanft  Cement  Co.,  Real  Estate  Trust  Building,  Philadel 
phia.  Pa. 

FOBTLAim  CEKEKT  COHPAIIT  OF  TTTAH,   Ltd.,   Salt  Lake 
■    City,  Utah. 

Frank  Richaedson,  Sec'y,  London,  England. 
Thomas  C.  Cairns,  Gen.  Mgr.,  Salt  L^e  City,  Utah. 
Ledyard  M.  Bailey,  Accoimtant,  Salt  Lake  Oi^,  Utah. 
Daniel  L,  Blyth,  Supt.,  Salt  Lake  City,  Utah, 
Anaconda  Copper  Mining   Company,  Sales  Agents,  Ana- 
conda, Mont. 
Thomas  Finbqan,  Sales  Agent,  Boise,  Idaho. 
Newton  Lumber  Company,  Sales  Agents,  Pueblo,  Colo. 
Capitalization,  $450,000. 
Capacity,  450  barrels  a  day. 

Manufacturers  Red  Uiamond  brand  Portland  cement. 
On  Oregon  Short  Line,  Bio  Qrande  WeBt«m,  Salt  Lake  &  Los 
Angeles  and  Salt  Lake  &  Ogden  railroads. 
POTOMAC  CEMENT  COMPANY,  Antietam,  Md.     See  Note  A, 

page  153. 
FTEAMm  POATLAJn)  CEMENT  COHFAHY,  No.  65  Moffat  Blk., 
Detroit,   Mich.      Works   under   construction   at   Spring  Arbor, 
Mich. 

A.  E.  F.  White,  Pres. 
A.  C.  Raymond,  Vice-Pres.  and  Mgr. 
C.  W.  Parsons,  Sec'y  and  Treas. 
Capitalization,  $525,000. 
Capacity,  1,400  barrels  a  day. 
On  Michigan  Central  railroad. 
READING  CEMENT  COMPANY,  536  Penn  St.,  Reading,  Pa. 
Works  near  Evansville,  Pa. 

M.  C.  AuLENBACii,  Pres.,  Reading,  Pa. 

P.  W,  Hanold,  Sec'y  and  Treaa.,  Reading,  Pa, 

For  Cement  Testing  Hachinerf  address  Fair  banks  Cd.,  New  York. 
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J.  C.  Illiq,  Dir.,  Reading,  Pa. 
Geo.  W.  Beabd,  Dir.,  Reading,  Pa. 
J.  L.  Repplibe,  Dir.,  Reading,  Pa. 
Geo.  H.  Dunspohd,  Dir,  William  Penn,  Pa. 
Geo.  H.  B.  Maktin,  Dir.,  Camden,  N.  J. 
R.  Q.  Bdsh,  Gen.  Mgr.,  Fleetwood,  Pa. 
Henry  Mulleh,  Chemist,  Fleetwood,  Pa, 
J.  L.  Repplieb,  Geo.  Sales  Agent,  536  Penn  St.,  Reading,  Pa. 
The  Waltek  T.  BtuDLEY  Co.,  Qen.  Sales  Agents,  Nin^  and 
Girard  Ave.,  Philadelphia,  Pa. 
Capitalization,  $800,000. 
Capacity,  1,500  barrels  a  day. 

Manufacturere  Beading  brand  Portland  cement  and   Im- 
proved Roseudale  brand  natural  hydraulic  cement. 
On  PhUadelphia  &  Reading  railroad. 
HIDGEMONT    CEMENT    AND    MANUFACTURING    COM- 
PANY, Ridgemont,  Va.     Worics  idle. 
On  Norfolk  &  Western  railroad. 
KOCKLAND  CEMENT  COMPANY,  Jones'  Point,  N.  Y.     See 
Note  A,  page  152. 

On  West  Shore  railroad  and  Hudson  river. 
ROUND  TOP  HYDRAULIC  CEMENT  COMPANY,  Hancock 
and  Round  Top,  Md. 

Manufacturers   Round   Top   brand   natural   hydraulic  ce- 
ments. 
On  Baltimore  &  Ohio  railroad. 
ST.   LAWRENCE   PORTLAND   CEMENT   COMPANY,   2664 
Notre  Dame  St.,  Montreal,  P.  Q.,  Canada.     See  CANADIAN 
PORTLAND  CEMENT  COMPANY. 
SAITDUSET  FOBTLAITD  CEMENT  COUFAKT,  Sandusky,  Ohio. 
Works  at  Bay  Bridge,  Ohio,  and  Syracuse,  Ind.     See  Note  C, 
page  152. 
A.  St.  J.  Nbwberet,  Pres.  and  Treas.,  Cleveland,  Ohio. 
S.  B.  Newberry,  Mgr.,  Sandusky,  Ohio. 
Dan.  p.  Eels,  Dir.,  Sandusky,  Ohio. 
J.  PoiTEB,  Dir.,  Sandusky,  Ohio. 
■C.  F.  Bedbh,  Dir.,  Sandusky,  Ohio. 
J.  CoLWELL,  Dir,,  Sandusky,  Ohio, 
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A.  C,  DusTiN,  Dir.,  SaiiduBky,  Ohio. 

P.  B.  Beeky,  Asst.  Mgr.  and  Sales  Agent,  Sandusky,  Ohio. 
Arnold  Doll,  Supt.,  Saiidueky,  Ohio. 
John  F,  Davis,  Chemist,  yanduskj,  Ohio. 
Capitalization. — See  Note  E,  page  15S. 
Capacity,  1,600  barrels  a  day. 
Manufacture  re  Medusa  brand  Portland  cement. 
Sandusky  is  on  Lake  Shore  &  Michigan  Southern;  Lake  Erie  k 
Weatem;  Cleveland,  Cincinnati,  Chicago  &  St.  Louis;  Oolumbus, 
Sandusky  &  Hocking,  and  Baltimore  &  Ohio  railroads.     Syracuse 
is  on  Baltimore  &  Ohio  railroad. 

SILVER  CEEEK  CEMENT  COMPANY,  Louisville,  Ky.  Works 
at  Cementville,  Ind.     See  Notes  B  and  E,  page  152. 

Western  Cement  Company,  Sales  Agents,  Louisville,  Ky. 
Manufacturers  Acorn  brand  natural  hydraulic  cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad. 
HIRAM  SNYDER,  229  Broadway,  New  York.     Works  at  Rosen- 
dale,  N.  Y,     See  Note  F,  page  152. 

A.  W.  Van  Tassbll,  Supt.,  Rosendale,  N.  Y. 
Capacity,  800  barrels  a  day. 

Manufacturers   XXX   Rosendale  brand  natural   hydrauhc 
cement. 
On  Walkill  Valley  railroad. 
SOUTHERN  CEMENT  COMPANY,  North  Birmingham,  Ala.- 
Caldwell  Bbadshaw,  Pres. 
T,  C.  Cdetin,  Vice-Pres.  and  Supt. 
T.  M.  Beadley,  Sec'y  and  Treaa. 

Capitalization. — See  Note  E,  page  152. 
Capacity,  400  barrels  a  day. 
Manufacturers  of  pozzuolana. 
On  Louisville  &  Nashville  and  Southern  railroads. 
STANDARD  CEMENT  COMPANY,  Louisville,  Ky.     Works  at 
Charleetown,  Ind.     See  Notes  B  and  E,  page  153. 

Manufacturers  Best  4  brand  liouisville  natural  hydraulic 
cement. 
Western  Cement  Company,  liouisville,  Ky.,  market. 
On  Baltimore  &  Ohio  railroad. 
STANDARD     PORTLAND     CEMENT     COMPANY.      Offices, 
Hammond  BIdg.,  Detroit,  Mich.   Works  at  Hamburg  Junction. 
Mich. 

Gboroe  H.  Barbour,  Pres.,  Detroit,  Mich. 
John  Curry,  First  Vice-Pres.,  Windsor,  Ont. 
Joseph  Harris,  Second  Vice-Pres.,  Detroit,  Mich. 

Hrlffln  HlllB  -Address  BrodlRj  Pnlverlzer  €o.,  92  State  Street,  Bart  « 
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Ulaadaril  I'orltaiia  Cement  Comiiaity—Ciiilinuea. 

Gboeoe  B.  Moody,  Sec'y,  Detroit,  Mich. 
MoRKis  L.  Williams,  Treas,,  Detroit,  Mich. 
Wm.  E.  Macklem,  Asst.  Treas.,  Detroit,  Mich. 
Titus  F.  Hdtzel,  Dir.,  Ann  Arbor,  Mich. 
RoBEUT  E.  Howard,  Dir.,  Detroit,  Mich. 
Capitalization,  $1,000,000. 
Capacity,  1,000  to  2,000  harrele  per  day. 
Manufacturers  Standard  brand  Portland  cement. 
THE    STANDARD    SILICA    CEMENT    COMPANY,    No.    66 
Maiden  Lane,  New  York.  ■  Works  in  Long  Island  City. 

Stephen  G.  Williams,  Pres.,  No.  30  Broad  St.,  New  York. 
W.  W.  Maolay,  Vice-Pres.,  Glens  FaJls,  N.  Y. 
Frank  E.  Smith,  Sec'y,  No.  06  Maiden  T^ne,  New  York. 
Geo.  M.  Newcomer,  Treas.,  No.  66  Maiden  Lane,  New  York. 
Capitalization,  $100,000. 

Manufacturers  Champion  brand  silica  Portland  cement. 
THE  TEXAS  FORTLANI)  CEMENT '  COMPANY,   Dallai<,  Texas. 
Leon  Blum,  Pres.  and  Dir.,  Galveston,  Tex. 
K       Joseph  Levy,  Vice-Pres.  and  "Dir.,  Galveston, 
p  Tex. 

Y^     E.  R.  CiiESEHitouoH,  Treas.,  Galveston,  Tex. 

Jas.  L.  Taylor,  Gen.  Mgr.  and  Dir.,  Dallas, 
l^         Tex. 
:,  Dir.,  Galveston,  Tex. 
IFF,  Supt.  and  Dir.,  Dallas,  Tex. 
tR  &  Co.,  Sales  Agents,  Galveston,  Tex. 
lization,  $120,000. 
ty,  300  barrels  a  day. 

aetnrers  of  Live  Oak  brand  Portland  cement. 
On   Gulf,  Colorado  &  Santa  Fe ;  Missouri,  Kansas  &  Texas ; 
Texas  &  Pacific;  Houston  &  Texas  Central,  and  Texas  Trunk  rail- 
roads. 

[Mannfaetiirer'ti  Stalmnrnl.] 
We  guarantee  our  "Live  Oak"  brand  of  Portland  cement  to  be  equal  to 
ui;  Portland  cement  made  in  the  world.  Our  motto  is  to  lead  all  others  in 
jtrength,  purity  and  uniformity  ot  color.  This  we  can  only  accomplish  by 
idditiooal  labor  and  a  decreased  output ;  this  means  an  additional  cost  of 
twenty -five  ceota  per  barrel  to  us  over  the  cost  of  other  manufacturers.  The 
architects,  engineers,  builders  and  the  trade  can  rely  absolutely  upon  the 
"Live  Oak"  cement  giving  perfect  eatisfsctioo.  Its  setting  time  is  very 
slow.  This  gives  the  mechanic  ample  time  lo  use  the  material  after  mix- 
ing before  same  becomes  set.  This  is  a  quality  admired  by  all,  and  found 
\d  very  few  cements. 

Tests  Hade  in  Ol-b  Own  Labobatoby  Febritaby  ;:,  1901. 

Fineness  through  200  sieve 80^ 

Fineness  through  100  sieve 95 

Initial  set 2  hours,  13  minutes. 

Final  set 6  hours,  30  minutes. 

Boiling  teat,  O.  K. 
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Neat 312         456         670        720         774 

1-3  Dormal  aand 227       240        284 

The  above  is  average  of  5  briquettes  broken. 

THE  THEEE  SlVERS  CEMENT  COMPANY,  Thret 
Mich.  See  Note  A,  page  152.  Works  proposed  on 
Ijake,  Mich. 

G.  M.  Habrih,  Pres. 
W.  J.  WiLLiTS,  Vice-Prea. 
Geo.  E.  Miller,  Sec'y. 
E.  B-  LiNSLET,  Treas. 
TWENTIETH     CENTUBT     PORTLAND     CEMENT    COM- 
PANY, Feiiton,  Mich.    Works  proponed.     See  Note  B,  pagel'i- 
C.  L.  CoHRiGAN,  Sec'y,  Fenton,  Mich. 
J.  C.  Edsall,  Gen.  Mgr.,  Fenton,  Mich. 
Capitalization,  $750,000. 
Capacity,  1,000  barrels  a  day. 
UNION  CEMENT  AND  LIME  COMPANY,  431  W.  Main  St.. 
Louisville,  Ky.     Works  at  Cementville  and  Sollersburg,  Inl- 
and Louisville,  Ky. 

Wm.  A.  Robinson,  Pres.,  421  W.  Main  St.,  Ixiuisville,  Ev. 
J.  T.  Cooper,  Vice-Pree.  and  Treas.,  421  W.  Main  St.,  IjouI;- 

ville,  Ky. 
John  L.  Wheat,  Sec'y,  421  W.  Main  St.,  Louisville,  Ky. 
Lewis  Girdler,  Supt.,  JefEersonville,  lud. 
Western  Cement  Company,  Sales  Agents,  Louisville,  Ky. 
Capitalization,  $450,000. 
Capacity,  4,500  barrels  a  day. 

Manufacturers  Black  Diamond  and  Anchor  brands  Lo 
ville  natural  hydraulic  cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis;  Louisvill 
Nashville;  Chicago,  Indianapolis  &  Louisville;  Baltimore  &  C 
Southwestern ;  Cleveland,  Cincinnati,  Chicago  &  St.  Louis ;  Ch 
peake  &  Ohio;  Illinois  Central;  Louisville,  Henderson  &  St.  Lo 
and  Southern  railroads. 

UNITED   STATES   CEMENT   COMPANY,    Sellorsburg,  1 
See  Note  B,  page  152. 

Manufacturers  Flag  brand  Louisville  natural  hydraulic 

ment. 

On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad. 

UNITED  STATES  PORTLAND  CEMENT  COMPANY.— 

Authorized  capital,  $12,500,000.     See  Note  A,  page  15-2 

Sheldon  H.  Bassett,  Agent,  Miirqiietle  Bldg..  Chicago,  III 

Cnnsnlt  Kejstone  EInctrIc  C«.«ii  Ki-M.  HHhoil  of  Di-lvinsr  Cement  Mdn 
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UnCA  CEMENT  HAITOFACTUEING  COMPANY,  Utica,  111. 
..  BALL  a  M.  J.  Clark,  Pres.,  Utica,  111. 

jjW      C.  A.  Caby,  Vice-Pres.,  Utica,  111.     ■ 
^  ■*     N.  J.  Cary,  Sec'y  and  Treaa.,  Utica,  III. 

J.  F.  Blakeblee,  Dir.  and  Supt.,  Utica,  111. 
Sam'l  B.  Elmobe,  Dir.,  Hartford,  Conn. 
F.  D.  Meaciiam,  Dir.,  Chicago,  111. 

Meacham  &  Wbight,  Sales  Agents,  Chicago, 

itiETiUI.  Capitalization,  $150,000. 

Capacity,  !i75,00O  barrels  a  year. 

Manufacturers  Black  Ball  brand  natural  hydraulic  cement. 
On  Chicago,  Rock  Island  &  Pacific  railroad. 
UTICA  HTDBAUUC  CEMENT  COMPANY. 

_  WLj.[fl^~^  *^-  "^^  Clahk,  Pres.,  Utica,  111. 

j-^^^^^W^-   *»^  *^'  ■^"  ^^^^'  Vice-Pres.,  Utica. 

/^^^^^^i     \^  M.   J.   Caby,   Sec'y  and  Treas., 

i^lT-^M  '^^  utica,  111. 

}{*  ^.ctAwl  ^  ]SsL  \        J.  F.  BLAKEaLEE,  Dir.,  Utica,  111. 

'm^^*-\\>k  -.^mii  ^     ^'  ^-  ^l^EACHAM,  Dir.,  Chicago. 

iff^^gl^^wHei^XM^^     Mbaoham     &     Weight,     Sales 
^*^te3Sli^^^^^^^^  Agents,  Chicago,  111. 

Capitalization,  $300,000. 
Capacity,  350,000  barrels  a  year. 
Manufacturers  Clark  brand  hydraulic  cement.   * 
On  Chicago,  Rock  Island  &  Pacific  railroad. 

Rbbolts  of  Tests. — (1)  Mill  teats  averai^  of  samples  taken  May,  1894 ; 
(2)  A.  D.  Thompson,  city  engineer,  Peoria,  III..  1899 ;  (3)  Robert  W.  Hunt 
k  Co.,  the  Rookery,  Chicago,  bureau  of  inspection,  teats  and  consultation  ; 
14)  mill  tests,  1891. 

Finenens. 

(2)  93.8  per  cent,  passed  No.  50  sieve. 

|3)  M.O  per  cent,  passed  No.  50  sieve, 

Ts^iaiLB  Stkbnuth. 

Neet  cement. 

Aire.  (1)  (2)  i3|  ») 

1  dav 76  85  71  96 

7  days 163  199  174  191 

14  days ...  224 

28  days ...  ...  278 

aOdaya 255  283 

56  days ...  ...  340 

90  days 274 

90  days 293  ...  ...  424 

120  days 310 

lyear .'tSl 

2  years 340  ...  ...      . 

3  years 371 

4yeare 390 

5  years 412 

ilearlc  Hotor^  fthil  K -i-ntnrs    Xortherii  RIec.  Hf?.  ro.,|tnre  ISl 


;   COOJ^IC 


M.  J.  Clabb,  Preaident. 

N.  J.  Cabi.  Sec.  and  Treas, 

Utica  Cement 
Mfg.  Company 

UTICA,  ILLINOIS 

MaDQfacturers  ol  tJie  Celebnl«it 
BiBCk  Ball  Bratid  oF 

UTICA  CEMENT 

c.,«,i.,,  i.m  b.™i.  d.11,.  '■  '■  ""KESLEB,  a«.-i  sn«. 

Used  throuRhoQt  tht>  United  Stales  tor  the  past  torty  yean.  Especially  adapled  lor 
taDnfle,  sewerage  and  drainage.  Used  eiclusiyely  in  uver  8(10  miles  olsewers  in  (he  cilief 
Chicaso.  Utica  Cement  is  universally  acknowledged  to  be  the  best  brand  in  tbe  market 

Coniprewivc  Strcoirtb  bi  Pounds  Per  Square  Inch. 

7  days.         Hdayx.        '^days.        Mdaya.       91  daye. 

Neaf 1.670  2.0aO  2,400  2.W0  2,«35 

1  cement  lol  sand 1,7«0  2,71(1  2.S20  3.190  a.TUO 

1  cement  to  2  sand l.UU  1.540  1,860  2.160  2.720 

1  cement  to  3  sand 1,220  1.400  1,470  1,M0  2.000 

TesU  made  by  Prof,  C.  N,  Brown.  Ohio  Slate  University,  Columbus.  O..  from  samplsE 
of  Utica  Cement  parchased  in  open  market.  Cobes  made  on  a  Boehme  hammer  and 
KiTea  120  blows.    SbIh  Id  1S99. 130.000  barreli. 

MBACMAM  &  WRIQHT,  Qeneral  Sales  Agents 

308-309  Chamber  ol  Comowrce.  CniCAQO.  lU.. 


M.  J.  Clash.  President. 
N.J.CABi.Sec  aodTreaa. 
J.  F.  BLAKEaLEB.Geu'lSnpi. 

^  Utica  Hydraulic 
CBment  Compai)) 

UTICA.  ILLINOIS 

Manuracturen  ot  Ihe  Celebrated 
dark  Braad  ol 

UTICA  CEMENT 

y.  2,000  barrels  daily.  

IMAHlM  ky  Jmm  Ovt  hi ««. 

facilities  tor  prompt  and  caretal  shipment,  we  are  enabled  to  meet 
I  us  promptly,  and  we  believe  to  the  entire  satisfaetioQ  of  the  trade. 

Tensile  Mrenstli  In  Pounda  Per  Square  Inch. 


y.NewOrleBns.La. 
Nen'Orleanx.  Ln.    Salea  |i||oa),  jis.ooo  barreh. 

nEACHAH  &  WRIGHT,  Qt^neral  Sales  Agents 

308-309  Chamber  of  Commerce,  CHICAQO.  ILL. 
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(1) 


<a) 


(» 


7  days 

14  daya ...  156 

7  days". 183 

30  days 264 

One  part  cennat,  Iwo  pHrte  sand. 

-     28  days ...  ...  133 

One  part  cement,  tbree  parts  saad. 
28  days ...  ...  102 

28  days '       ...  ...  67 

Ooe  part  coinedt.  flve  parts  sand. 

28  days ...  ...  48 

CoMPBBSsivB  STBBHtiTH.— Madp  by  W.  K.  Halt,  Purdue  University, 
Lafayette,  lad. 

A«e.  Neat.  1  to  1.  1  to  2.  lto3. 

Tdays 1317  885  728  515 

14  days 1655  1207  997  627 

28  daya 1876  1654  1428  935 

60  days 2312  1832  ....  1025 

90  days 2015  ....  1062 

[Manufaclurfr'H  Statetnenl.] 
The  natural  cement  railU  owned  and  operated  by  us  are  located  at  Uticn, 
La  Salle  countj',  III.,  94  miles  from  Chicago,  on  the  line  of  the  C,  R.  I.  4  P. 
Ry,  These  mills  have  been  in  continual  operation  (or  the  past  forty  years, 
during  which  time  over  10,000,000  barrels  of  cement  have  been  made  and 
used  in  important  work  throughout  the  middle  and  western  states.  The 
rock  from  which  Utica  hydraulic  cement  is  manufactured  is  very  carefully 
examined  before  and  after  burning,  thus  iDsuring  a  uniform  product  that 
can  be  thoroughly  relied  upon  at  all  times.  Furthermore,  each  car  of  fin- 
ished product  is  tested  before  the  same  leaves  our  works,  which  places  us 
in  position  to  know  absolutely  the  quality  of  our  materia!  at  all  times,  and 
which  testa  will  gladly  be  furniahed  upon  application.  It  is  our  greatest 
endeavor  to  make  a  strictly  high  grade  natural  cement  and  maintain  the 
excellent  reputation  the  cement  has  established.  Our  mills  are  always 
open  to  inspection  by  architects  and  engineers,  and  we  are  satisfied  that  a 
visit  to  our  works  and  careful  examination  of  our  product  will  convince 
anyone  that  the  Utica  hydraulic  cement  has  no  superior  in  the  natural 
cement  field. 

VIBGINIA  POETLAHD  CEMENT  COMPANY,  81  Fulton  St.,  New 
York,  N.  Y.     Works  at  Craigsville,  Va. 

W.  R.  Warren,  Pres.  and  Dir.,  81  Fulton  St.,  New  York. 
H.  R.  Bradbury,  Sec'y  and  Dir.,  81  Fulton  St.,  New  York. 
F.  W.  White,  Treaa.  and  Dir,  81  Fulton  St,  New  York. 
D.  E.  RiANHARD,  Auditor  and  Dir,  81  Fulton  St.,  New  York. 
Wm.  Buenham,  Dir.,  81  J'ulton  St.,  New  York. 
Kenneth  K.  McLaren,  Dir.,  81  Fulton  St.,  New  York. 
F.  H.  Lewis,  M^.  and  Snpt.,  Craigsville,  Va. 
F.  D.  Wood,  Asst.  Supt.,  Craigsville,  Va. 

The  Standard  Plftster  Co.,  BnOiilo,  >'.  V.,  makes  Caleln«d  Plaster  or  Ntuceo 
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ent  ComiMny — i'onltnunl. 

K,  Chemist,  Craigsville,  Va. 

Engr.,  Craigsville,  Va. 

TRANFT  Co.,  Sales  Agents,  Philadelphia,  Pa. 

;ioii,  $1,000,000. 

)00  barrels  a  day. 

rers  Old  Dominion  brand  Portland  cement. 

&  Ohio  railroad. 

NE  AND  BRICK  COMPANY,  Atlantic  City,  N. 

>  page  152. 

irers  silica  Portland  cement. 

RTLAHB  CEMENT  COMPAKY,  Vuleanitc  Bldg-, 

t.,  Philadelphia,  Pa.     Works  at  Vulcanite,  N.  J. 

llipshurg,  N.  J. 

:iNS,  Pres.  and  Dir.,  Philadelphia,  Pa. 

tBR,  Vicc-Pres.,  Treas.  and  Dir.,  Philadelphia,  Pa. 

IHET,  Dir.,  Philadelphia,  Pa. 

:t,  Dir.,  Philadelphia,  Pa. 

:,  Dir.,  Philadelphia,  Pa. 

i-ET,  Sec'y  and  Gen.  Sales  Agent,  Philadelphia. 

N,  Supt.,  Easton,  Pa. 

iSmet,  Western  Sales  Agent,  Chamber  of  Com- 

g.,  Chicago,  111. 

tion,  $750,000.       ' 

2,000  barrels  a  day,  increasing  to  4,000. 

irers  Vulcanite  brand  Portland  cement. 

Iley ;  Lehigh  &  Hudson  River ;  Central  of  New 

,  Tjackawanna  &  Western,  and  Pennsylvania  rail- 

LAKB  CEMENT  COMPANT,  913  Union  Tmst 
Bldg.,  Detroit,  Mich.  Works  at  Stroh,  I-a 
Grange  county,  Indiana. 

A.  L.  Stephens,  Pres.  and  Dir.,  Detroit. 
Jas.  H.  McMillan,  Vice-Pres,  and  Dir., 

Detroit,  Mich. 
Eethune  Duffield,  Sec'y  and  Dir.,  De- 
troit, Mich. 
M.  C.  BoRQMAN,  Treas.,  Detroit,  Mich. 
:,  Mgr.  and  Dir.,  Stroh,  Ind. 
tELL,  Dir.,  Detroit,  Mich. 
,  Dir.,  Detroit,  Mich. 
IDQES,  Dir.,  Detroit,  Mich. 
ILL,  Supt.,  Stroh,  Ind. 
tion,  $600,000. 

Boston,  are  Contraitors  fi>r  Cement Stnictnral  Work 
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WABASH 

PORTLAND  CEMENT 

COMPANY 


neTMT 
SnOH  (UtRAHtE  COUNTY),  imikHk 


STRENGTH  \ 
UNIFORMITY    UNEXCELLED 
COLOR ) 


Best  Cement  on  the  Harket 
Stands  Highest  Test 

Every  Package  Guaranteed 
Large  Stock  Ready  for  Immediate  Shipment 


<i%> 


General  Offices,  Suite  912  tnion  Trust  Building 

DETROIT,  MICH. 
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Wabath  Portland  Cement  Compuny—Cnnllnued. 

Capacity,  500  barrels,  increasing  to  1,000  a  day. 
Manufacturers  Turkey  braod  Wabash  Portland  cement. 
On  Wabaah  railroad. 

The  following  are  the  results  of  tests  made  by  Robert  W.  Hunt 
&  Co.,  dated  December  26,  1900.  Six  samples  of  cement,  marked 
"Wabash,"'  received  from  Stroh,  Indiana,  November  33,  1900,  were 
mixed  and  tested  as  one : 

loitial  set 2  hours,  10  miDUt«s. 

Final  set 7  hours,  50  minutes. 

Fineoese  orl  100  mesh 96.05^ 

Pinenesa  on  200  mesh 80.90 

Boiling  test,  O.  K. 


156  764  .311  877  417 

{Manufacturer' g  Statement.} 
Wattasb  Portland  cement  is  manufactured  b^  whttt  is  known  as  the  net 
process.  Both  the  marl  and  clay  owned  hy  this  company  are  particularlv 
adapted  to  the  manufacture  of  a  nieb  grade  of  Portland  cement,  the  marl 
lieing  ot  exceptional  uniformity  audentirely  free  from  Band  and  any  of  tlic 
impurities  which  are  injurious  to  the  raw  material  for  cement  maliiriE. 
The  clay  is  also  especially  suitable  as  a  material  for  mixing  with  the  marl. 
Analysis  not  only  shows  it  to  be  free  from  sand,  but  also  sufficiently  low  in 
magnesia  as  to  maintain  a  magnesia  content  in  the  finished  cement  which 
comes  within  the  limits  specified  for  a  high  grade  Portland  cement.  Wa- 
bash Portland  cement  is  always  thoroughly  seasoned  before  sbippingi 
thereby  insuring  its  reliability  before  putting  it  in  work.  By  careful  atten- 
tion to  detail  and  daily  analyses  of  tbe  raw  material  during  the  entire 
process  of  manufacture  (marl,  clay,  coal  and  slurry),  and  complete  chem- 
ical analysis  and  physical  tests  of  the  finished  product,  we  are  enabled  to 
produce  a  high  grade  of  Portland  cement  of  unusual  fineness,  strength  and 
durability  and  which  will  sueceasfully  pass  every  teat  in  the  specifications 
of  the  American  Society  of  Civil  Engmeera. 

WAYLAND  PORTLAND  CEMENT  COMPANY,  Rochester,  N. 
Y.  Works  at  Wayland  and  Portway  (Perkinsvitle),  N.  Y.  See 
Note  B,  page  153. 

V.  N.  Whitmore,  Pros.,  Rochester,  N.  Y. 
Manufacturers  Genesee  brand  Portland  cement. 
On   Delaware.   Lackawanna   &  Western;   Erie,   and   Pittsburg. 
Shawmut  &  Northern  railroads. 

WELLSTON  FORTLAITD  CEMENT  COMPANY,  Detroit,  Mich. 
Workg  under  construction  at  Wellston,  Ohio. 
J.  A.  BowDKN,  Pres.,  Detroit,  Mich. 
Frank  J.  Towar,  Vice-Pres. 

For  Cement  Hachiiierf ,  address  Earle  C.  Bacon,  Havemejer  Bldg.,  N.  ^• 

r,o,i,,-,-,ih,.GoOg[t; 
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Geo.  E.  Lane,  See'y,  Detroit,  Mich. 
Ralph  M.  Dtar,  Treas.,  Detroit,  Mich. 
Capitalization,  $100,000. 
Capacity,  300  bairele  per  day. 
On  Cipeinnati,  Hamilton  &  Dayton;  Baltimore  &  Ohio  South- 
western; Ohio  Southern,  and  Hocking  Valley  railroads. 
WESTERN  PORTLAND  CEMENT  COMPANY,  Yankton,  S.  D. 
Milwaukee  office,  135  Grand  Ave.     See  Notes  B  and  E,  page  152. 
Wu.  Plankinton,  Pree.,  Milwaukee,  Wie. 
D.  J,  Whittbmoee,  Vice-Pree.,  Milwaukee,  Wis. 
John  Johnston,  Sec'y  and  Treas.,  Milwaukee,  Wis. 
Joseph  Wilde,  Gen.  Mgr.,  Yankton,  S.  D. 
G.  W.  Frostbnsbn,  Chemist,  Yankton,  S.  D. 
Capacity,  825  barrels  per  day. 
Manufacturers  Yankton  Portland  cement. 
On  Chici^o  &  Northwestern;  Chicago,  Milwaukee  &  St.  Paul, 
and  Great  Northern  railroads. 
WHITE  CLIFFS  PORTLAND  CEMENT  COMPANY,  White 

Cliffs,  Ark.     See  Note  A,  page  153. 
WHITE  CLIFFS  PORTLAND  CEMENT  AND  CHALK  COM- 
PANY, Tezarkana,  Ark.     See  Note  A,  pape  152,  and  above. 
On  Kansas  City,  Pittsburg  &  Gulf  railroad. 
WHITEHALL  PORTLAND  CEMENT  COMPANY,  Cementon, 
Pa. 

J.  S.  Wbntz,  Pres.,  712  Reading  Terminal,  Philadelphia,  Pa. 
Oliver  Williams,  Vice- Pres.,  Catasauqua,  Pa. 
Thomas  Riohtee,  Dir.,  Mt.  Carmel,  Pa. 

A.  C.  Leiseneino,  Dir.,  Upper  Liehigh,  Pa. 
M.  S.  Kemhekreb,  Dir.,  Mauch  Chunk,  Pa. 

B.  F.  Faokbnthal,  Dir.,  Easton,  Pa. 

H.  E.  KiEFEB,  Acting  Supt.,  Cementon,  Pa. 

T.  A.  Hicks,  Chemist,  Cementon,  Pa. 

Seabs,  Humbert  &  Co.,  Sales  Agents,  New  York,  Buffalo, 

Philadelphia  and  Chicago. 

Capitalization,  $500,000. 

Capacity,  1,500  barrels  a  day. 

MannfaeturePB  Whitehall  brand  Portland  cement. 
On  Lehigh  Valley  railroad. 
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THE  ZENITH  PORTLAND  CEMENT  COMPANY,  Majestk 
Building,  Detroit,  Mich.  Works  under  construction  at  Grass 
Lake,  Mich. 

Edwin  T.  Allen,  Pres.  and  Dir.,  Detroit  Mich. 

R.  H.  Evans,  Vice-Pres.  and  Dir.,  Detroit,  Mich. 

H.  E.  Bane,  Sec'y  and  Dir.,  Detroit,  Mich. 

Geo.  Johnston,  Treas.  and  Dir.,  Detroit,  Mich. 

B.  H.  RoTHWELL,  Dir.,  Detroit,  Mich. 

T.  E.  Beebe,  CoDBulting  Engr.  and  Dir.,  Detroit,  Mich. 
E.  J.  FoBTEB,  Dir.,  Grass  Lake,  Mich. 

C.  B.  8towe,  Consulting  Engr.,  Detroit,  Mich. 
Capitalization,  $700,000. 

Capacity,  1,000  barrels  a  day. 
On  Mii^igan  Central  railroad. 

FOEBIGN  MANUFACTTTREES. 
ALSEN'S  POETLAND  CEMENT  FABKIK,  Itzehoe,  Germany. 
Sinclair  &  Babson,  TJ.  S.  Agents,  143  Liberty  St.,  New  York. 
Capacity,  1,000,000  barrels  a  year. 
Manufacturers  Alsen's  German  Portland  cement. 
ANTWEEP  POETLAND  CEMENT  WOEKS,  Ltd.,  14  Canal  St 
Pierre,  Antwerp,  Belgium.    Works  at  Vaulx,  Belgium. 

Elphbqe  Deny,  Mg.  Dir.,  14  Canal  St    Pierre,    Antwerp, 

Belgium. 
Paija  &  Co.,  Chemists,  London,  Eng. 
RoBT.  Ziebubs  &  Co.,  Agents,  Antwerp,  Belgium. 
Capitalization,  $100,000. 
Capacity,  850,000  barrels  a  year. 
Manufacturers  Hand  brand  Belgian  natural  Portland  cement. 
BEEMER   POETLAND    CEMENT    FABEIK,    Porta   Bremen, 
Germany.     Works  in  Porta  Westphalica,  Westphalia,  Germany. 
0.  Matbene,  Dir.,  Porta  Westphalica. 
H.  Stubbe,  Dir.,  Porta  Westphalica. 

National  Bdilding  Supply  Co.,  American  Agents,  N.  Lex- 
ington St.,  Baltimore,  Md. 
Capitalization,  1,275,000  marks. 
Capacity,  250,000  barrels  a  year. 
Manufacturers  Key  brand  German  Portland  cement. 
COMPAGNIE  GENERALB  DES  CIMENTS  PORTLAND  DB 
L'ESCAUT,  Toumai,  Belgium. 

E.  Thiele,  U.  S.  Agent,  99  John  St.,  New  York. 

Manufacturers  Royal   Crown  brand  Belgian  Portland  ce- 
ment. 
DUMON  &  CO.,  Belgium. 

Anthony  Mbng  &  Co.,  U.  S.  Agents,  109  S.  Front  St.,  Phila- 
delphia, Pa. 
Manufacturers  Dagger  brand  Belgian  Portland  cement. 


CEMENT  MANUFACTURERS.  307 

DYCKPIRHOFF  &  SOEHNE;  Amoneburg,  near  Biebrich,  Ger- 
many. 

E,  Thielb,  Sales  Agent,  9!)  John  St.,  Ne^  York, 
Capacity,  700,000  barrels  a  year. 
Manufacturers  DyckerhofE  German  Portland  cement. 
THE  HAMMEfi  SOCIETY,  Tournai,  Belgium. 
Capacity,  100,000  barrets  a  month. 

ManufflcturerB  Hammer  brand  Belgian  Portland  cement. 
RILTON,  ANDEBSON,  BHOOKS  &  CO.,  London,  England. 
E.  TiiiELE,  Agent,  99  John  St.,  New  York. 
GiRViN  &  Eyee,  Sales  Agents,  307  California  St.,  San  Fran- 
cisco, Cal. 
Waldo  Ehos.,  Agents,  103  Milk  St.,  Boston,  Mass. 
Capacity,  800,000  barrels  a  year. 

Manufacturers  Hilton,  London  and  B.  S.  &  Co.  London 
brands  Englirfi  Portland  cement. 
I.  C.  JOHNSON  &  CO.,  Gateshead-on-Tyne,  England. 
Wm.  Wirt  Clarke  &  Son,  Baltimore,  Md.,  Agents. 
Manufacturers  Elephant  brand  English  Portland  cement. 
KNIGHT,  BEVAN  &  STURGES,  London,  England. 

Balfodb,  Guthrie  &  Co.,  U.  S.  Agents,  Portland,  Ore. 
Manufacturers  K.,  B.  &  S.  Pyramid  brand  English  Port- 
land cement. 
LAOEBDORFEE  FOBTLAHI)  CEHENT  FABRIE,  Hamburg,  Ger- 
many.   Works  at  Lagerdorfer,  Germany. 

EuQ.  Lion  &  Co.,  Owners,  Hamburg,  Germany. 
Kellbt  Island  Lihe  &  Transport  Co.,  U.  S.  Sales  Agents, 
Cleveland,  Ohio. 

Capacity,  400,000  barrels  a  year. 

Manufacturers  Lagerdorfer  Eiffel    Tower    brand    German 
Portland  cement. 
POBILAOT)  CEUEKT  FABRIE  HEMMOOR,  Hamburg,  Postof  14, 
Germany.    Works  at  Hemmoor  (Ost.). 
Carl  Frdssinq,  Dir.,  Hamburg. 
Carl  Jacobi,  Dir.,  Hamburg. 
Edward  L.  Cox,  Sales  Agent,  Chicago,  111. 
Meyer,  Wilson  &  Co.,  Sales  Agents,  San  Francisco,  Cal. 
Capacity,  1,SOO,000  barrels  a  year. 
Capitalization,  5,400,000  marks. 

Manufacturers  Hemmoor  brand  German  Portland  cement. 
PORTLAND  CEMENT  FABRIE,  Lueneburg,  Germany. 
E.  Thiele,  XJ.  S.  Agent,  99  John  St.,  New  York. 

Manufacturers  Heyn  Bros,  brand  German  Portland  cement. 
PORTLAND  CEMENT  FABRIK    STERN,    Stettin,    Germany. 
E.  Thiele,  U.  S.  Agent,  99  John  St.,  New  York. 

Manufacturers  Star  Stettin  brand  German  Portland  cement. 
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Chas.  Waknee  Co.,  Wilmington,  Del.,  Philadelphia  aud  Ken- 
York,  Sales  Agents. 

Manufacturera  Triton,  Black  Eagle  and  Star  brandB  Belgian 
Portland  cemente. 
HANNHEIHEK    FOKILANS    CElfENT    FABBIE,    Mannheim, 
Germany. 

MoRBiB  Ebert,  Sales  Agent,  302  Walnut  St.,  Philadelphia,  Pa. 
Capacity,  600,000  barrels  a  ye^ir. 
Manufacturers  Mannheimer  German  Portland  cement. 
THE  MISBURGER  PORTLAND  CEMENT  WORKS,  Hanover. 
Germany. 
W.  W.  Clakke  &  Son,  Baltimore,  Md.,  Salea  Agents. 
GiEviN  &  Eyre,  Sales  Agents,  San  Francisco,  Cal. 
Capacity,  300,000  barrels  a  year. 

Manufacturers  Teuton ia  brand  German  Portland  cement. 
POMMERSCHER  INDUSTRIE  VEREIN  AUF  ACTIEN,  Stel 
tin,  Germany. 

P.  Behkbnd,  it.  S.  Agent  and  Sole  Importer,  54  Front  St., 
New  York. 

Capacity,  500,000  barrels  a  year. 

Manufacturers  Blue  Anchor  Stettin  brand  German  Portland 
cement. 
PORTLAND  CEMENT  FABRIK,  Hamburg. 

Walter  T.  Bradley  Co.,  Ninth  St.,  below  Grand  Ave.,  Phila- 
delphia, Pa.,  Sales  Agents. 

Manufacturers  Saturn  brand  German  Portland  cement. 
SHEWAN,  TOMES  &  CO.,  Hong  Kong. 

F.  T.  Chowe  &  Co.,  U.  S.  Agents,  Seattle  and  Tacoma,  Wash. 
Manufacturers  Emerald  brand  cement. 

CUU  ADDHSt :  EUITT,  PHlliOILPNIl  MODDIQ      PRP  DT 

302  WALNUT  STREET 

PHILADELPHIA,  PA. 

Importer  and  Sole  Agent  of 

MANNHEIMER 

PORTLAND  CEMENT 

REOISrtHCD  IltUC'MUK  !"■«'  Shipments  to  All  Av.iUW.  Port*. 
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STETTIN  BSESOWEB  FOBTLAND  CEUENT  FABRIK,  A.  G., 

Stettin,  Germany. 

F.  Behrend,  U.  S.  Agent  and  Sole  Importer,  5-i  Front  St., 
New  York. 

Capacity.  300,000  barrels  a  year. 

Manufacturers   Stettin  Bredowcr,   Blue   Eagle   brand   (lOr- 
man  Portland  cement. 
VORWOHLER  PORTLAND    CEMEXT    FABRIK,    Pruseing, 
Planck  &  Co.,  Holztninden,  Germany. 

G,VBRIEL  &  ScH.\LL,  205  Pearl  St,  New  York.  Sales  Agents. 
iranufacturcrs  Vorwoliler  Lion  brand  German  Portland  ce- 
ment. 
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The  following  list  gives  the  brands  or  names  under  which  ce- 
ment is  sold  in  the  American  market.  In  nearly  every  case  the  name 
of  the  manufacturer  is  given  ajid  the  names  of  general  sales  agents, 
if  any.  In  a  few  cases  a  sales  agent  for  cement  sells  one  or  more 
brands  under  names  of  his  own  selection,  not  wishing  the  name  of 
the  manufacturer  to  appear.  In  a  very  few  cases  full  information 
regarding  brands  of  cement  manufactured  in  Canada  and  iu  Eu- 
rope has  not  heeu  obtained  in  time  to  appear  in  this  list.  This  list 
will  be  convenient  iu  locating  any  brand  of  cement  found  in  the 
market,  and  reference  to  the  chapter  on  Descriptions  of  Works  and 
the  Directory  list  of  manufacturers  will  give  detailed  informa- 
tion regarding  the  materials  used  and  the  method  of  manufacture. 
Immediately  following  the  name  of  the  brand  is  the  statement 
of  the  generalclaea  to  which  it  belongs,  whether  natural  hydraulic, 
and  from  what  district,  Portland,  silica  or  pozzuolana.  It  should 
be  noted  that  manufacturers  apply  the  term  Rosendale  to  natural 
hydraulic  cements  manufactured  in  the  Lehigh  region  of  Pamsyl- 
vania  as  well  as  to  those  made  in  the  Rosendale  district  itself.  The 
location  of  the  works  will  make  the  distinction  if  it  is  desired. 

The  list  of  brands  of  American  cements  is  given  first  and  is  fol- 
lowed by  the  list  of  brands  of  foreign  cements. 
AMERICAN  CEMENTS. 
AA  CHICAGO  BRANS  FOBTLAKS  CEUENT.— 

Chicago  Portland  Cement  Co.,  Manufacturers,  513  Stock 
Exchange  Bldg.,  Chicago,  III. 

Garden  City  Sand  Co.,  Sales  Agents,  1201  Security  Bldg., 
Chicago,  111. 
ACORN  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

Silver  Creek  Cement  Co.,  Manufacturers,  Louisville,  Ky- 

Westbrn  Cement  Co.,  Sales  Agents.  Louisville,  Ky. 

See  F.  L.  Smidth  &  Co.'s  AdverHsement  on  Page  187. 
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A  LITTLE  TALK.        | 
ABOUT  BUJINEii         I 


**l  like  a 
proposition  that  pays. ' 


THIS    PAYS!   I 


'  HEREarecertainthingsthat 

a  man  in  business  must  do. 
He  must  have  an  office,  he 
must  put  out  a  sign,  and 
he  must  advertise. 

He  must  make  himself 
known  to  the  people  who 
may  be  interested  in  his 
kind  of  business.   The  bet- 
ter he  does  this  the  more 
successful  he  will  be. 
Some  of  the  most  successful  men  make  it  a  rule 
to  spend  one-fifth  of  their  income  in  advertising, 
and  they  find  it  pays. 

It  makes  poor  business  Kood. 
It  makes  good  business  better. 
The  best  way  to  advertise  is  to  put  your  adver- 
tisement where  it  will  go  directly  to  the  people  who 
want  what  you  sell. 

We  give  the  kind  of  advertising  that  goes  directly 
to  the  right  spot. 

If  your  business  Is  not  in  line  with  the  kind  our 
readers  are  interested  In,  we  don't  want  you  to  ad- 
vertise In  our  magazine. 

If  it  is,  we  can  help  you,  and  we  can  give  you 
more  for  your  money  than  you  can  get  from  any 
other  expenditure  of  It. 


ENGINEERING 
MAGAZINE 


jiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinE 


312       DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 

AKRON  RED  STAR  BRAND  NATURAL  HYDRAULIC  CE- 
MENT.— 

H.  L.  &  W.  C.  Newman  and  Akhon  Cement  Works,  Manu- 
facturers, Akron,  N.  Y, 
Union  Akbon  Cement  Co.,  Sales  Agents,  141  Erie  St.,  Buf- 
falo, N.  Y. 
Wm.  Wibt  Clakke  &  Son,  Sales  Agents,  115  Gay  St.  S.,  Bal- 
timore, Md. 
ALAMO  NATURAL  HYDRAULIC  CEMENT.— 

Alamo  Cement  Co.,  Manufacturers,  San  Antonio,  Tex. 
ALAMO  PORTLAND  CEMENT.— 

Alamo  Cement  Co.,  MarufacturtTs,  San  Antonio,  Texas. 
ALMA  BRAND  PORTLAND  CEMENT.— 

Alma  Portland  Cement  Co.,  Manufacturers,  Wellston,  0. 
Wm.  G.  Hartranft  Co.,  Sales  Agents,  R.  E.  Trust  Bldg., 
Philadelphia,  Pa. 
ALPENA  BRAND  PORTLAND  CEMENT.— 

Alpena  Portland  Cement  Co.,  Manufacturers  Alpena,  Mich, 
ALPHA  BRAND  PORTLAND  CEMENT  — 
L  -      Alpha  Portland  Cement  Co.,  Mannfaeturers,  Easton,  Pa. 
W.  J.  Donaldson,  Sales  Agent,  Betz  Bldg.,  Philadelphia,  Pa. 
Dickinson  Cement  Co.,  Sales  Agents,  i)35  Marquette  Bldg.. 
Chicago,  III. 
ANCHOR  BRAND   LOUISVILLE   NATURAL  HYDRAULIC 
CEMENT.— 
Union  Cement  and  Lime  Co.,  Manufacturers,  Louisville,  Ey. 
Western  Cement  Co.,  Sales  Agonts,  Louisville,  Ky. 
ANCHOR  BRAND  ROSENDALE    NATURAL    HYDRAULIC 
CEMENT.— 

CoPLAT  Cement  Co.,  Mamifacturerp,  Allentown,  Pa. 
Commercial  Wood  &  Cement  Co.,  Sales  Agents,  15C  Fifth 

Ave.,  New  York. 
Johnson  &  Wilson,  Sales  Agents,  150  Nassau  St.,  New  York. 
A.  P.  C.  BRAND  PORTLAND  CEMENT.— 

Alabama  Portland  Cement  Co.,  Manufacturers,  Demopolis, 
Alabama. 
ARM  AND  HAMMER  BRAND  LOUISVILLE  NATURAL  HT- 
DRAULIC  CEMENT.— 

Golden  Rule  Cement  Co.,  Manufacturers,  Sellersburg,  Ind. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
ATLAS  BRAND  FOSTLAND  CEMENT.— 

Atlas  Portland  Cement  Co.,  ^rimiifacturers.  143  Liherty  St.. 

New  York  Citv, 
T'.oRN  ^  HrxKTXs  Ln[E  &  Cement  Co.,  Sales  Agents,  St 

Louis,  Mo. 
Waldo  Bros.,  Agents,  102  Milk  St.,  Boston,  Mass, 
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AUSTIK  BRAKD  NATURAL  HYSRAnUC  CEKEHT.— 

FowLEit  &  Pay,  Maiiufattuivrs,  Mankato,  Minn. 
B.  &  H.  BRAND  NATURAL  HYDRAULIC  CEMENT.— 
Bridges  &  Henderson,  Manufaeturers,  Hancock,  Md. 
Wm.  Wirt  Clarke  &  Son,  Sales  Agpnts,  115  Gay  St.  S.,  Bal- 
timore, Md, 
BANGS  &  GAYNOR'S  STAR  BRAND  NATURAL  HYDRAU- 
LIC CEMENT.— 

Bangs  &  Gaynou,  Manufacturors,  Fayetteville,  N.  Y. 
BANNER  BRAND  LOUISVILLE    NATURAL    HYDRAULIC 
CEMENT.— 

Banner  Cement  Co.,  Mamifacturers,  Cemontvillo,  Ind. 
MAUBLEHBAn  Lime  Co.,  Sales  Agents,  1105  Masonic  Teraplo, 

Chicago,  111. 
Western  White  Lime  Co.,  Sabs  Agents,  Kansas  City,  Mo. 
W^ESTBRN  Cement  Co.,  Sales  Agents,  Louisville,  Ky, 
BEACH'S   ROSENDALE  BRAKD  NATURAL   HYDRAULIC   CE- 
MENT.— 

Lawrenceville    Cement  Co.,    Manuiacturers,    Binnewater, 
New  York. 
BEAVER  BRAND  OP  PORTLAND  CEMENT.— 

The  Canadian  Portland  Cement  Co.,  Ltd.,  Mannfacturere, 

Deseronto,  Ont. 
The  Rathbun  Co.,  Sales  Agents,  Deseronto,  Ont. 
BEST  4  BRAND  LOUISVILLE  NATURAL  HYDRAULIC  CE- 
MENT.— 

Standard  Cement  Co.,  Manufacturers,  Charlestown,  Ind. 
Western  Cement  Co.,  Sales  Agents,  Ijouisville,  Ky. 
BLACK  BALL  BRAND  UTICA  NATURAL  HYDRAULIC  CEMENT. 
TTtica  Cement  Manufacturing  Co.,  Manufacturers,  Utica, 

Illinois. 
Meacmam  Si  Wright,  Genera!  Sales  Agents,  Chicago,  HI. 
BLACK  DIAMOND  BRAND  LOUISVILLE  NATURAL  HY- 
DRAULIC CEMENT.— 

Union  Cement  and  Lime  Co.,  Manufacturers,  Ijouisville,  Ky. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
BLANC  BRAND  STAINLESS  PORTLAND  CEMENT.   (Poz- 
zuolana . ) 

Cmas.  Warner  Co.,  Sales  Agents,  Wilmington,  Del.,  Pliila- 
delpliia  and  New  York. 
BRIER  HILL  BRAND  PORTLAND  CEMENT.      (Pozzuolana.)  — 
Bhier  Hill  Ihon  and  Coal  Co..  Manufacturers,  Yoiingstown, 
Ohio. 
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BRONSON  BfiAND  PORTLAND  CEMENT.— 

The  BitONsON  Portland  Cement  Co.,  Manufacturers,  Bnm- 
son,  Mich. 
BROOKLYN  BRIDGE  BRAND  ROSENDALE  NATURAL  HY- 
DRAULIC CEMENT.— 

New  York  and  Rosendale    Cement    Co.,    Manufacturers, 
Sales  Office,  200  Broadway,  New  York. 
BUCKEYE  BEAKS  FOBTUUTD  CEMENT.- 

The  Beonson  Portland  Cement  Co.,  Manufacturers,  Bron- 
taine,  Ohio. 
BUCKHORN  BRAND  PORTLAND  CEMENT.— 

BucKiiORN   PoRTLAKD   Cement   Co.,   Manufacturers,   R.  E. 

Trust  Bldg.,  Philadelphia,  Pa.,  and  Manheim,  W.  Va. 
Wm.  G.  Hartranft  Cement  Co.,  Sales  Agents,  E.  E.  Tmat 
Bldg.,  Philadelphia,  Pa. 
BUFFALO  BBAND  NATURAL  HYDRAULIC  CEMENT.- 

Buffalo  Cement  Co.,  Ltd.,  Manufacturers,  110  Franklin  St., 
Buffalo,  N.  Y. 
BUFFALO  BEAND  POSTLAHD  CEMENT.— 

Bdffalo  Cement  Co.,  Ltd.,  Manufacturers,  110  Franklin  St., 
Buffalo,  N.  Y. 
(See  description  of  works.) 
BULL  DOG  BRAND  PORTLAND  CEMENT.— 

The  Art  Portland  Cement  Co.,  Manufacturers,  Sandusky, 
Ohio. 
CATSKILL  BRAND  PORTLAND  CEMENT.— 

Catskill  Cement  Co.,    M^iufacturers,    Smith's    Landing, 
New  York. 
CHAMPION  BRAND  SILICA  PORTLAND  CEMENT  — 

The  Standard    Silica    Cement    Co.,    Manufacturers,    6(i 
Maiden  Lane,  New  York. 
CIIIOKAMAUGA  BRAND  PORTLAND  CEMENT.— 

Chiokamauoa  Cement  Co.,  Manufacturers,  Rossville,  Ga. 
CLARK  BRAND  UTICA  NATURAL  HYDRAULIC   CEMENT.- 
Utica  Hydraulic  Cement  Co.,  Manufacturers,  Utiea,  111. 
Meacham  &  Wright,  Gen.  Sales  Agents,  Chicago,  III. 
CLARKE'S  IMPROVED   ROSENDALE   BRAND   NATURAL 
HYDRAULIC  CEMENT.— 
Hercules  Cement  Co.,  Manufacturers,  Catasauqua,  Pa. 
Wm.  Wirt  Clarke  &  Son,  Sales  Agents,  115  Gay  St.  S.,  Bal- 
timore, Md. 
CLIMAX  BRAND  PORTLAND  CEMENT.  (Pozzuolana.)— 
New  Jersey  Portland  Cement  Co.,  Manufacturers,  Perth 
Amboj,  N.  J. 
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CLINTON  BRAND  PORTLAND  CEMENT.— 

Clinton  Cement  Co.,  Manufai^turera,  Box  17T,  I'ittsburg,  I'a. 
CLOVER  LEAF  BRANS  FORTLAin)  C£liI£NT.— 

Phoenix  Cement  Co.,  Manufacturers,  Nazareth,  Pa. 
Wm.  G.  Hartranft  Cement  Co.,  Sales  Agents,  R.  B,  Trust 
Bldg.,  Philadelphia,  Pa. 
COLTON  PORTLAND  CEMENT.— 

■  California  Portland  Cement  Co.,  Manufacturers,  Colton, 

California. 
Frank  H.  Jackson,  Sales  Agent,  104  S.  Broadway,  Los  An- 
geles, Gal. 
COLinHBIA  BBAin)  C£H£NT.— 

American  Cement  Co.,  Manufacturers,  Philadelphia,  Pa. 
W.  G.  Nash,  N.  E.  Agent,  220  State  St.,  Boston,  Mass. 
COMMERCIAL  BRAND  NATURAL  HYDRAULIC  CEMENT. 
CopLAY  Cement  Co.,  Manufacturers,  Allentown,  Pa. 
Commercial  Wood  &  Cement  Co.,  Sales  Agents,  156  Fifth 
Ave.,  New  York. 
COMMERCIAL  BRAND  PORTLAND  CEMENT.— 
CoPLAT  Cement  Co.,  Manufacturers,  Allentown,  Pa. 
Commercial  Wood  &  Cement  Co.,  Sales  Agents,  156  Fifth 

Ave.,  New  York. 
Johnson  &  Wilson,  Sales  Agents,  150  Nassau  St.,  New  York. 
CONTINENTAL  BRAND  PORTLAND  CEMENT.— 

The  Frank  E.  Morse  Co.,  Sales  Agents,  17  State  St.,  Now 
York. 
CRESCENT  BRAND  CEMENT.— 

Crescent  Cement  Works,  Manufacturern,  Long  Point,  Ho<-h- 
elaga  county,  Canada. 
CROWN  BRAND    LOUISVILLE    NATURAL    HYDRAULIC 
CEMENT.— 

New  Albany  Cement  Co.,  Manufacturers,  Jeffersohville,  Ind. 
Western  Cement  Co.,  Sales  Agents,  liouisville,  Ky. 
CUMBERLAND  BRAND  NATURAL  HYDRAULIC  CEMENT. 
Cumberland  HycRAiiLic  Cement  and  Manufacturing  Co., 
Manufacturers,  P.  0.  Box  264,  Cumberland,  Md. 
CirMBERLAND    VALLEY    NATURAL    HYDRAULIC     CE- 
MENT.- 

Cumberland  Valley  Cument  Co.,  Manufacturers,  Washing- 
ton, D.  C. 
TToi'STON  Bros.,  Ttiirty-Secniid   St.  and   Pennsylvania   rail- 
road, Pitt.=l>iirg,  Pa. 
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DEXTER  BRAND  PORTLAND  CEMENT.— 

Dexter  Poiitland  Cemen't   C'o.,   Man\ifa».-tiirerB,    MaKaretli, 

PennsylvaDia. 
Samuel  H.  Fhench  &,  Co.,  Sales  Agents,  Fourth  and  Callow- 
hill  Sts.,  Philadelphia,  Pa. 
DIAMOND  BRAND  CEMENT.— 

Cbescent    Cement    Works,    Manufacturers,    Long    Point, 
Hochelaga  county,  Can. 
DIAMOND  BRAND  LOL'ISVILI-E  NATURAL  HYDRAILIC 

CEMENT.     (See  Black  Diamond.) 
SIAHONS  BILANS  PORTLAND  CEUENT.— 

The  Diamond  Portland  Cement  Co.,  Manufacturers,  Per- 
kins Ave.  and  C.  &  P.  railroad,  Cleveland,  Ohio. 
DIAMOND  P  BKAND  NATURAL  HYDRAULIC  CEMENT.- 
Defiance  Hydraulic  Cement  Co.,  Manufacturers,  Defiance, 
Ohio. 
DIXIE  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

Chickamauga  Cement  Co.,  Manufacturers,  Rossville,  Ga. 
DOUBLE   STAR   BRAND   FORT   SCOTT    NATURAL    HY- 
DRAULIC CEMENT.— 
KANSA.J  City  and  Ft.  Scott  Cement  Co.,  Manufacturers, 

Kansas  City,  Mo. 
Ft,  Scott  Cement  Association,  Sales  Agents,  Kansas  City, 

Missouri. 
C.  A.  Bbockett  Cement  Co.,  Agents,  .^tna  Bldg.,  Kansas 
City,  Mo. 
DRAGON  BRAND  PORTLAND  CEMENT.— 

The  Lawrence  Cement  Comvant  of  Pennsylvania,  Manu- 
facturers, Siegfried,  Pa. 
The  Frank  E.  Morse  Co.,  Sales  Agents,  17  State  St.,  New 

York. 
T.  B.  Osborne,  Sales  Agent,  1  Broadway,  New  York. 
C.  D.  Stout,  Sales  Agent,  1  Broadway,  New  York. 
EAGLE  BRAND  LOUISVILLE  NATURAL  HYDRAULIC  CE- 
MENT.— 
Kentucky  and  Indiana  Cement  Co.,  Manufacturers,  Jeff- 

ersonville,  Ind. 
Western   Cbmknt  Co.,   Sales  Agents,  Louisville,  Ky. 
ECLIPSE  BBANS  PORTLAITD  CEMEHT.— 

Michigan   Portland  Ckment    Co.,    Manufacturers,    Cold- 
water,  Mich. 
S.  H.  Bassett,  Sales  Agent,  SST  Marquette  Bldg.,  Chicago, 
EDISON  BRAND  PORTLAND  CEMENT.— 

The  Edison  Portland  Ckmkst  Co.,  Manufacturers,  (il.^  Gir- 
ard  Blilg.,  Philadelphia,  Pa. 
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EGYPT  BSAin)  PORTLAND  CEUENT  — 

Keported  diiscontinuetl  by  AsiEltfC'A\   Ukmknt  Co.,  Maiiufae- 
turers,  Pliiladt'lphia,  I'a. 
EGYPTIAN  BHAXD  POUTLAND  CEMENT.— 

The  Egyptian  Portland  Cement  Co.,  Manufacturere,  Fen- 
ton,  Mich. 
ELK  KAPIDS  BRAND  PORTLAND  CEMENT.— 

Elk  Rapids  Portland  Cement  Co.,  Manufacturers,  Elk  Rap- 
ids, Mich. 
EMPIRE  BRAND  PORTLAND  CEMENT.— 

I'Jmpike  Portland  Cement    Co.,    Manufacturers,    Warners, 

New  York. 
C.  E.  HniAUFFLEB,  lt(!s.  Mgr.,  7;J7  Monadnock  Blk.,  Chicago. 
ENSIGN  BRAND  OF  CEMENT.— 

The  Canadian  Poutland  (!ement  Co.,  Ltd.,  Manufacturers, 

DcBeronto,  Out. 
The  Ratiibun  Co.,  Sales  Agents,  Dcseronto,  Out. 
FERN  LEAF  BRAND  LOUISVILLE  NATURAL  HYDRAU- 
LIC CEMENT.- 

Ohio  Valley  Cement  Co.,  Manufacturers,  Jeffersonville,  Ind. 
Western  Cemknt  Co.,  Sales  Agents,  Louisville,  Ky. 
FLAG  BRAND  LOUISVILLE  NATURAL  HYDRAULIC  CE- 
MENT.— 

United  States  Cement    Co.,    Manufacturers,    Sellersburg, 

Indiana. 
Westebn  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
FLINT  BRAND  PORTLAND  CE.MENT.— 

I'>Mi'iRE  Portland  (!e.\iknt  Co.,    Manufacturers,    Warners, 

New  York. 
C.  E.  SciiAL'FFLER,  Rcf.  Mgr.,  737  Monadnoek  Blk.,  Chicago. 


FULL  LINE  OF 


Contractors' 
Supplies 


CEMENT  SIDEWALK  TOOLS. 

.  Orr  &  Lockett  Hardware  Go.  71  &  73  Randolph  St.,  Chicago,  III, 
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FLINT  ROCK  BRAND  ROSENDALE  NATURAL  HYDRAU- 
LIC CEMENT. 

Houston  Bros.,   Thirty- Second  St.   and   Pennsylvania  rail- 
road, Pittsburg,  Pa. 
POUR  STAR  BRAND  FT.  SCOTT  NATURAL  HYDRAULIC 
CEMENT.— 

FoHT  Scott  Hydraulic  Cement  Co.,  Manufacturere,  Fort 

Scott,  Kan. 
FoET  Scott  Cement  Association,  Sales    Agents,    Kansas 
City,  Mo. 
FRENCH'S  ROSENDALE  BRAND  NATURAL  HYDRAULIC 
CEMENT.— 
Dexter  Portland  Cement  Co.,  Manufacturers,   Nazareth, 

PennsylTania. 
Samuel  H.  French  &  Co.,  Sales  Agents,  Fourth  and  Callow- 
htU  Sts.,  Philadelphia,  Pa. 
GENESEE  BRAND  PORTLAND  CEMENT.— 

Watland  Portland  Cement  Co.,  Manufacturers,  Rochester, 
New  York. 
GIANT  BEAHD  POETLAHD  CEMENT.— 

American  Cement  Co.,  Manufacturers,  33  S.  Fifteenth  St, 

Philadelphia,  Pa. 
Lesley  &  Trinkle,  Sales  Agents,  3S  S.  Fifteenth  St.,  Phila- 
delphia, Pa. 
United  Building  Material  Co.,  Sales  Agents,  13  Park  Row, 
New  York. 
'  OIBBALTAB  BBAND  PORTLAND  CEMENT.— 

Newaygo  Portland  Cement  Co.,  Manufacturers,  Newaygo, 
Mich. 
GLOBE  BRAND  LOUISVILLE  NATURAL  HYDRAULIC  CE- 
MENT.— 

The  Globe  Cement  Co.,  Manufacturers,  Sellersburg,  Ind. 
The  Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
GRANITE  BRAND  PORTLAND  CEMENT.— 

The  Hercules  Cement  Co.,  Manufacturers,  Catasauqua,  ?b.. 
Houston  &  Co.,  Sales  Agents,  36  Cortlandt  St.,  New  York. 
Bryant  &  Kent,  Sales  Agents,  Boston,  Mass. 
Robinson  &  Co.,  Sales  Agents,  Philadelphia,  Pa. 
HELDERBERG  BRAND  PORTLAND  CEMENT.— 

Helderbbrg  Cement  Co.,  Manufacturers,  Howes  Cave,  N.Y. 
Chas.  H.  Ramsey,  Sales  Agent,  38  State  St.,  Albany,  N.  Y. 
HERCULES  BRAND  PORTLAND  CEMENT.— 

The  Hercules  Cement  Co.,  Manufacturers,  Catasauqua,  Pa- 
Houston  &  Co.,  Sales  Agents,  36  Cortlandt  St.,  New  York. 
Bryant  &  Kent,  Sales  Agents,  Boston,  Mass. 
Robinson  &  Co.,  Sales  Agents,  Philadelphia,  Pa. 
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HOD  AND  SHOVEL  BRAND  LOUISVILLE  NATURAL  HY- 
DRAULIC CEMENT.— 

HoosiEH  Cement  Co,,  Manufacturers,  Sellersburg,  Ind. 
Westeen   Cement  Co,,  Sales  Agents,  Louisville,  Ky. 
HOFFMAN  BRAND  R08ENDALE  NATURAL  HYDRAULIC 
CEMENT.— 

The  Laweence  Cement  Co.,  Manufacturers,  1  Broadway, 

New  York. 
The  Frame;  E.  Mor8E  Co.,  Sales  Agents,  17  State  St.,  New 

York. 
T.  B.  OsBOBNB,  Sales  Agent,  1  Broadway,  N.  Y. 
C.  D.  Stout,  Sales  Agent,  1  Broadway,  N.  Y. 
HOBSESHOE  BRAND  LOUISVILLE  NATURAL  HYDRAU- 
LIC CEMENT.— 

LoDisviLLE  Cement  Co.,  Manufacturers,  331  W.  Main  St., 

Louisville,  Ky. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
HOWE'S  CAVE  NATURAL  HYDRAULIC  CEMENT— 

Heuierberq  Cement  Co.,  Manufacturers,  Howe's  Cave,  N,  Y, 
Chas.  H.  Ramsey,  Sales  Agent,  38  Stat«  St,  Albany,  N.  Y. 
J.  HULME  STAR  BRAND    LOUISVILLE    NATURAL    HY- 
DRAULIC CEMENT.— 

LoDisviLLE  Cement  Co.,  Manufacturers,  331  W.  Main  St., 

Louisville,  Ky. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
IMPERIAL  BRAND  PORTLAND  CEMENT.— 

Imperial  Portland  Cement  Co.,  Manufacturers,  1114  Real 
Estate  Trust  Bldg.,  Philadelphia,  Pa. 
IMPROVED  BONNEVILLE  BRAND  NATURAL  HYDRAU- 
LIC CEMENT.— 

Bonneville  Portland  Cement  Co.,  Manufacturers,  1233-7 

R.  E.  Trust  Bldg.,  Philadelphia,  Pa. 
Thorn  Cement  Co.,  Agts.,  llS-18  Church  St.,  Buffalo,  N.  Y. 
IMPROVED  LEHIGH  BRAND  NATURAL  HYDRAULIC  CE- 
MENT.— 

The  Hercules  Cement  Co.,  Manufacturers,  Catasauqua,  Pa. 
Houston  &  Co.,  Sales  Agents,  26  Cortlandt  St.,  New  York. 
Bryant  &  Kent,  Sales  Agents,  Boston,  Mass. 
Robinson  &  Co.,  Sales  Agents,  Philadelphia,  Pa. 
IMPROVED    ROSENDALE    NATURAL    HYDRAULIC    CE- 
MENT.— 

The  Hercules  Cement  Co.,  Manufacturers,  Catasauqua,  Pa. 
Houston  &  Co.,  Sales  Agents,  36  Cortlandt  St.,  New  York. 
Bryant  &  Kent,  Sales  Agents,  Boston,  Mass. 
Robinson  &  Co.,  Sales  Agents,  Philadelphia,  Pa. 
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IMPROVED   ROSENDALB   BRAND   NATURAL   HYDJIAL- 

Lie  CEMENT.— 
Heading  Cement  Co.,  Mauiifautui-erB,  Reading,  Pa. 
J,  L.  Rbppliek,  Sales  Agent,  536  Penn  St.,  Reading,  Pa. 
Walter  T.  Bradley  Co.,  (>en.  Sales  Agents,  Ninth  and  Girard 
1  Aves.,  Philadelphia,  Pa. 

IMPROVED  SHIELD  BRAND  NATURAL  HYDRAULIC  CE- 
MENT.— 
I  The  Lawbencb  Cement  Co.,  Manufacturers,  New  York. 

The  Fhank  E.  Moese  Co.,  Sales  Agents,  17  State  St.,  N.  Y. 
T.  B.  Osborne,  Sales  Agent,  1  Broadway,  New  York. 
C  D.  Stout,  Sales  Agent,  1  Broadwav,  New  York. 
IHPROTED  TTNION  BBAND  NATURAL  HYDRAUUC  CEHEHI. 
American  Cement  Co.,  Manufacturers,  32  S.  Fifteenth  St., 

Pliiladelphia,  Pa. 
Lesley  &  Trinkle,  Sales  Agents,  22  S.  Fifteenth  St.,  Phila- 
delphia, Pa. 
United  Building  Material -Co.,  Sales  Agents,  13  Park  Row, 
New  York. 
lOLA  BRAND  PORTLAND  CEMENT.— 

loLA  Portland  Cement  Co.,  Manufacturers,  Tola,  Kan. 
Sheldon  H.  Bassett,  Sales  Agent,  Marquette  Bldg.,  Chicago, 
IRON  CLAD  BRAND  PORTLAND  CEMENT.— 

Glenb  Falls  Portland  Cement  Co.,  Manufacturers,  Glens 

Falls,  N.  Y. 
Commercial  Wood  &  Cement  Co.,  Sales  Agents,  156  Fifth 
Ave.,  New  York. 
IROaVOIS  BRAND  PORTLAND  CEMENT.— 

Iroquois  Portland  Cement  Co.,  Manufacturers,  Clevolanil, 
Ohio. 
IXL  BRAND  BOSENDALE  NATtTRAL  HYDRADLIC  CEMENT.- 
Phoenix  Cement  Co.,  Manufacturers,  Nazareth,  Pa., 
Wm,  G.  Hartranft  Co.,  Sales  Agents,  Broad  and    Chestnut 
Sts.,  Philadelphia,  Pa. 
JAMES  RIVER  BRAND  NATURAL  HYDRAULIC  CEMENT. 
Jambs  River  Cement  Works,  Manufacturers,  Ix)cher,  Va. 
Adams  Bros.-Paynrs  Co.,  Sales  Agents,  Lynchburg,  Va. 
KEYSTONE  BRAND    MILWAUKEE    NATURAL    HYDRAULIC 


MiLWAi'KEK  Cement  Co.,  Manufacturers,  7  Plankinton  BMg-. 
Milwaukee,  Wis. 
KEYSTONE  BRAND  PORTLAND  CEMENT.— 

CorLAY  Cement  Co.,  Manufacturers  Cnploy.  Pa, 
JoiiNHON  &  Wilson,  Sales  Agi'nts,  150  Nassau  St.,  Neff  York, 
Berry  &  Fergikgn.  N.  E.  Sales  Agents,  102  State  St.,  Bos- 
ton, Mass. 
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KRArSE  BRAND  PORTLAND  CEMENT.— 

Wm.  Krause  &  Sons  Cement  Co.,  Manufacturers,  1021  N 

Fifth  St.,  Philadelphia,  and  Martin's  Creek,  Pa. 
Wm.  Wikt  Clarke  &  Son,  Sales  Agents,  115  Gay  St.  .3.,  Ba! 
timore,  Md. 
I^HIOH  BRANS  FORTIANI)  CEMENT.— 

Lehigh  POrti^and  Cement  Co.,  Manufacturers,  Allentown. 

Pa. 

The  Kellbt  Island  Lime  and  Transport  Co.,  Agents, 
Cleveland,  Ohio. 
LIBERTY  BELL  BRAND  PORTLAND  CEMENT.— 

The  Frank  E.  Morse  Co.,  Sales  Agents,  17  State  St,  N.  Y, 
LION  BRAND  LOUISVILLE  NATURAL  HYDRAULIC  CE- 
MENT.— 

Indiana  Cement  Co.,  Manufacturers,  Charlestown,  Ind. 
LIV£  OAK  BRAND  PORTLAND  CEMENT.- 

Texas  Portland  Cement  Co.,  Manufacturers,  Dallas,  Tex. 
"Wm.  Parr  &  Co.,  Sales  Agents,  Galveston,  Tex. 
MAGNET  BRAND  PORTLAND  CEMENT.— 

Owen  Sound  Portland  Cement  Co.,  Ltd.,  Manufacturers, 

Shallow  Lake,  Ont. 
John  Lucas,  Sales  Agent,  377  Spadina  Ave.,  Toronto,  Ont. 
Buchanan  &  Gordon,  Sales  Agents,  Winnipeg,  Man. 
MANKATO  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

Mankato  Cement  Works,  Manufacturers,  Mankato,  Minn. 
MANLIUS  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

Ja8.  Behan  Estate,  Manufacturers,  Manlius,  N.  Y. 
MASON'S  CHOICE  HAMMER  AND  TROWEL  BRAND  LOU- 
ISVILLE NATURAL  HYDRAULIC  CEMENT.— 

Clark  County  Cement  Co.,  Manufacturer,  8ellersburg,Ind. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
MEDUSA  BRAND  PORTLAND  CEMENT.— 

Sandusky    Portland    Cement    Co.,    Manufacturers,    San- 
dusky, Ohio. 
P.  B.  Beery,  Sales  Agent,  Sandusky,  Ohio. 
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KEYSTONE  PORTLAND  CEMENT 

(  PQRTLA^D  I  Especiallj  suitable  for  beavy  masonrj,  abut- 

nients,  machiner;  and  building  foundations. 

¥2  2  S     JOHNSON  &  WILSON 
W.  W.  W-  ISD  NagBBu  St.,  New  York  Ciiy 
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MONARCH  BRAND  PORTLAND  CEMENT.— 

The  Lawrence  Cement  Co.  op  Pennsylvania,  Manufao-  ■ 

turers,  Siegfried,  Pa. 
The  Frank  E.  Morse  Co.,  Sales  Agents,  17  State  St,  N.  Y. 
T,  B.  OsBOHNE,  Sales  Agent,  1  Broadway,  New  York. 
C.  D.  Stout,  Sales  Agent,  I  Broadway,  New  York. 
MONOLITH  BRAND  PORTLAND  CEMENT.— 

Monolith   Pobtland   Cement   Co.,   Manufacturers,  Battle 
Creek,  Mich. 
HinnCIPAI  BRAITD  PORTIAin)  CEMENT.— 

Cha8.  Warner  Co.,  Sales  Agents.,  Wilmington,  Del. ;  Phila- 
delphia and  New  York. 
NAZARETH  BRAND  PORTLAND  CEUENT.— 

Nazareth  Cement  Co.,  Manufacturers,  Nazareth,  Pa. 
Charles  Warner  Co.,  Sales  Agents,  Wilmington,  Del. ;  Phil- 
adelphia and  New  York. 
NEWARK-RO  SEND  ALE   BRAND   NATURAL  HYDRAULIO 
CEMENT.— 
The  Newark  and  Rosendat.e  Lime  and  Cement  Co.,  Mann- 

facturers,  Newark,  N.  J. 
Thos.  M.  Magiff,  Gen.  Sales  Agent,  39  Cortlandt  St.,  N.  Y. 
NORTHERN  BRAND  NATURAL  HYDRAUTJC  CEMENT.- 
Pembina    Portland    Cement    Co.,    Manufacturers,    Grand 
Forks,  N.  D. 
NORTON'S  ROSENDALE  BRAND  NATURAL  HYDRAULIC 
CEMENT.— 
The  F.  0.  Norton  Cement  Co.,  Manufacturers,  93  Broad- 
way, New  York. 
OBELISK  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

The  CuMMiNOa  Cement  Co.,  Manufacturers,  Akron,  N.  T. 
OLD  DOMINION  BRAND  PORTLAND  CEMENT.— 

ViROiNiA   Portland   Cement   Co.,   Manufacturers,   Craige- 

ville,  Va. 
Wm.  G.  Hartranft  Cement  Co.,  Sales  Agents,   Philadel- 
phia, Pa. 
OLD  NEWARK  ROSENDALE  BRAND  NATURAL  HYDRAU- 
LIC CEMENT.— 

Newark  Lime  and  Cement  Mandfactoring  Co.,  Manufac- 
turers, Newark,  N.  J. 
Calvin  Tomkins,  Sales  Agent,  120  Liberty  St.,  New  York. 
Sam'l  H.  French  &  Co.,  Agent!;.  "Fourth  and  Callowhill  Sts.. 
Philadelphia.  Pa. 
OLYMPIA  BRAND  ROSENDALE  N.^TUR.^L  HYDRAULIO 
CEMENT.— 
Jas.  A.  Davis  &  Co.,  Sales  Agents,  93  State  St.,  Boston,  Masa. 
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OMEGA  BRAND  PORTLAND  CEMENT  — 

Omega   Portland   Cement  Co.,   Manufacturers,  Jonesville, 

Mich. 
H.  F.  Teeadway,  Sales  Agent,  938  Stock  Exchange  Bldg., 
Chicago,  Ilh 
(tWL  CEMENT  BRAND  PORTLAND  CEMENT.— 

German-American  Portland  Cement  Works,  Manufactur- 
ers, 1511  Marquette  Bldg.,  Chicago,  HI.,  and  La  Salle,  111. 
Edward  L.  Cox,  Sales  Agent,  1511   Marquette  Bldg.,  Chi- 
cago, 111. 
PARAGON  BRAND  PORTLAND  CEMENT.— 

The  Lawrence  Cement  Co.  op  Pennstlvania,  Manufac- 
turers, Siegfried,  Pa. 
The  Frank  E.  Morse  Co.,  Sales  Agents,  17  State  St.,  N.  Y. 
T.  B.  Osborne,  Sales  Agent,  1  Broadway,  New  York. 
C.  D,  Stout,  Sales  Agent,  1  Broadway,  New  York. 
PATAPSCO  BRAND  PORTLAND  CEMENT.     (Pozzuolana.)- 
Maryland  Cement  Co.,  Manufacturers,  Sparrow's  Point,  Md. 
PATRIOT  BRAND  CEMENT.— 

The  Frank  E.  Morse  Co.,  Owners,  17  State  St.,  New  York. 
PEERLESS  BRAND  PORTLAND  CEMENT.— 

PBERLE83    PORTLAND    Cement    Co.,    Manufacturers,    Union 
City,  Mich. 
PEMBINA  BRAND  PORTLAND  CEMENT.— 

Pembina   Portland   Cement    Co.,    Manufacturers,   Grand 
Forks,  N.  D. 
PENN  BRAND  PORTLAND  CEMENT.     (Pozzuolana.)  — 
,         Maryland  Cement  Co.,  Manufacturers,  Sparrow's  Point,  Md. 
PHOEinX  BRAND  PORTLAND  CEMENT.- 

Phoenix  Cement  Co.,  Manufacturers,  Nazareth,  Pa. 
Wm.   G.  Hartranft   Cement  Co.,  Sales  Agents,  Philadel- 
phia. 
PIKE'S  PEAK  BRAND  PORTLAND  CEMENT.— 

Colorado  Portland  Cement  Co.,  Manufacturers,  Portland, 
Colo. 
RATHBTTN'S  STAR  BRAND  OF  CEMENT.— 

The  Canadian  Portland  Cement  Co.,  T^td.,  Manufacturers, 

Deseronto,  Ont. 
The  Rathbon  Co.,  Sales  Agents.  Deseronto,  Ont. 
READING  BRAND  PORTLAND  CEMENT.— 

Reading  Cement  Co.,  Manufacturers,  Reading,  Pa, 
J.  L.  Reppi.ieh,  Sales  Agent,  536  Peon  St.,  Reading,  Pa. 
The  Walter  T.  Bradley  Co..  Gen.  Sales  Agents,  Ninth  and 
Girard  Ave.,  Philadelphia,  Pa. 


Do,l,.cdbyGoO(^lc 


324       DIRECTORY  OF  AMERICAN  CEMENT  INDl^TRIES. 

HED  CROSS  BRAND  PORTLAND  CEMENT.— 

Jacob  H.  Bloom,  Sales  Ageut,  15  Whitehall  St.,  New  York 
City. 
RED  DIAMOND  BRAND  PORTLAND  CEMENT.— 

Portland  Ckmekt  Co.  of  Utah,  Ltd.,  Manufacturers,  Salt 
Lake  City,  Utah. 
BEX-POSTLABD  BEAND  POETLAin)  CEMENT.— 

Houston  Bros.,  Thirtv-seconil  St.  and  Pennsyivauia  R.  B., 
Pittsburg,  Pa. 
RHINOCEROS    BRAND    PORTLAND    CEMENT.      {Pozzuo- 
lana. )  — 

Maryland  Cement  Co.,  Manufacturers,  Sparrow's  Point,  Md. 
Wm.  Wiht  Clarke  &  Son,  Sales  Agents,  115  Gay  St.,  Balti- 
more. 
ROMAN  ROCK  BRAND  PORTLAND  CEMENT.— 

The  Ci'MMiNfis  Cement  Co.,  Manufacturers,  Akron,  N.  Y. 
ROS£in)AI£  HYSSATJIIC  CEMENT  BBANS  NATUBAL  ET- 
DRAiniC  CEMENT.— 

New  Y'ork  Cement  Co.,  Manufacturers,  39  Broadway,  N.  Y. 
ROSENDALE  NATURAL  HYDRAXTLTO  CEMENT.— 

Helderbehg  Cement  Co.,  Manufacturerti.  Howe's  Cave,  N.Y. 

Char.  H.  Ramhay,  Sales  Agent,  38  State  St.,  Albany,  N.  T. 

ROUND  TOP  BRAND  NATURAL  HYDRAULIC  CEMENT.- 

RouND  Top  Hydralt.ic  Cement  Co.,  Manufacturers,  Round 

Top,  Md. 

EOTAI  BBANT  FOBTIANB  CEMENT.— 

Charles  Warner  Co.,  Sales  Agents,  Wilnnington,  Del. ;  Phil- 
adelphia and  New  York. 
SAMSON  BBANB  FOBTLANS  CEMENT.— 

Houston  Bros.,  Thirty-second  St.  and  Pennsylvania  R.  R-- 
Pittsburg,  Pa. 
SAMSON  BRAND  PORTLAND  CEMENT— 

Owen  Sound  Portland  Cement  Co.,  Ltd.,  Manufactarerp, 

Shallow  Lake,  Ont. 
John  Lucas,  Sales  Agent,  .177  Spadina  Ave.,  Toronto,  Ont 
Buchanan  &  Gordon,  Sales  Agents,  Winnipeg,  Man. 
SAYLOR'S  BRAND  PORTLAND  CEMENT.— 

COPLAY  Cemext  Co.,  Manufacturers,  Ooplay,  Pa, 
Johnson  &  Wilson,  Gen.  Agents,  150  Nassau  St.,  New  York. 
CoMMERCiAT.  WoOD  AND  Cement  Co.,  Sales  Agents,  156  Fifth 
Ave.,  New  York  City;  Girard  Bldg.,  Philadelphia. 
SHIELD  BRAND  NATURAL  HYDRAUTJO  CEMENT.— 
Tfte  Lawhenck  Cement  Co.,  Manufacturers,  New  York. 
The  Frank  E.  Morse  Co.,  Sales  Agents,  17  Stnte  St.,  N.  Y, 
T.  B.  Osborne.  Sales  Agent.  1  Broadway,  New  York. 
C.  D.  Stout,  Sales  Agent,  1  Broadway,'  New  York. 
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SOUTHERN  CROSS  BRAND  PORTLAND  CEMENT.     (Poz- 
zuolana. ) — 

Birmingham  Cement  Co.,  Mauufacturers,  Ensley,  Ala. 
80VEBEI0N  BRAND  FORTLAHS  CEMENT.— 

Charles  Warner  Co.,  Sales  Agents,  Wilmington,  Del. ;  Phil- 
adelphia and  New  York. 
SPEED'S    STAR    BRAND    LOUISVILLE    NATURAL    HY- 
DRAULIC CEMENT.— 

Louisville  Cement  Co.,  Manufacturers,  331  W.  Main  St., 

Ixjuisville,  Ky. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky.     . 
S*S   BEAND   LOUISVILLE   NATURAL   HYDRAULIC    CE- 
MENT.— 

Louisville  Cement  Co.,  Manufacturers,  331  W.  Main  St., 

Louisville,  Ky. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
STANDARD  BRAND  PORTLAND  CEMENT.— 

Bonneville  Fobtland  Cbmknt  Co.,  Manufacturers,  1233-7 
R  E.  Trust  Bldg.,  Philadelphia,  Pa. 


JUST  WHAT  CONTRACTORS  NEED 


To  know  all  the  best  ideas,  (he  most  successful  methods, 
the  latest  news  regarding  all  contracting  woik  in  American 
cities,  is  information  oF  great  value  to  progreaaive  contTactora 
engaged  in  doing  that  kind  of  work. 

That  it  just  what  contractors  get  from  Municipal  Engineer- 
ing Magazine. 

If  they  don't  find  in  the  Magazine  the  information  they  want, 
it  will  be  furnished  on  request  to  any  subscriber.  In  answering 
a  single  question  the  Magazine  often  incurs  expense  greater 
tbaD  a  subscription  amounts  to  for  life. 

This  information  service  alone  is  worth  to  contractors  maiiy 
times  the  subscription  price.  • 

The  subscription  price  la  only  Si.oo  per  year.  No  progress- 
ive contractor  can  afford  to  be  without  the  Magazine. 

withManicipat  EngiDeering.— Geo.  H.  Smarden,  Sidt- 


inrf,  M  . 
LDicipai  ixismearing  is  to  my  mind  the  beet  for  men  employed  ic 
ipal  work.— J.  H.  atubbK.  Weil  Rorburu.  Jtfoii. 
._.-:_.!  T^_i ;__  : .1.   ,...  wei^t  in  silver. —  Sail  I^k, 


Municipal  Engi 
Tribune. 


MUNICIPAL  ENGINEERING  CO. 

T«fc  CHr,  H.  r.  : : ; : ! :    Ha.  M  I 
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STANDARD  BRAND  PORTLAND  CEMENT.— 

Standard  Portland  Cement  Co.,  Manufacturers,  Hammond 
Bldg.,  Detroit,  Mich. 
STAR  BRAND  PORTLAND  CEMENT.— 

Bonneville  Poktland  Cemsnt  Co.,  Manufacturers,  1333-7 
R.  E.  Trust  Bldg.,  Philadelphia,  Pa. 
STEEL  BEAJTD  CEMENT  (Pozzuolana).— 

Cement  Department  Illinois  Steel  Co.,  Manufacturere, 
1060  Rookery,  Chicago,  III. 
STORM  KING  BRAND  PORTLAND  CEMENT.— 

The  Cuumings  Cement  Co.,  Manufacturerp,  Akron,  N.  Y. 
TIGER  BRAND  PORTLAND  CEMBNT.-- 

Castalia  Portland  Cement  Co.,  Manufacturers,  701-2  Pub- 
lication Bldg.,  Pittsburg,  Pa. 
TOLTEC  BRAND  PORTLAND  CEMENT  (Pozzdolana).— 

Maryland  Cement  Co.,  Manufacturers,  Sparrow's  Point,  Md. 
TUBEET  BRAin)  WABASH  FOBTIAND  CEHEKT.— 

Wabash  Portland  Cement  Co.,  Manufacturers,  912  Union 
Trust  Bldg.,  Detroit,  Mich. 
ninON  BBAHD  NATintAI  HTDSATTIIC  CEMENT.- 

American  Cement  Co.,  Manufacturers,  32  S.  FiftficnUi  St, 
Philadelphia,  Pa,  .■   .  '■ 

Lesley  &  Trinkle,  Sales  Agents,  23  S.  Fifteenth  St.;  Phila- 
delphia, Pa. 
United  Building  Material  Co.,  Sales  Agents,  13  Park  Eow, 
New  York  City. 
UmVERSAL  BBANB  FOBTLAND  CEHENT— 

Cement  Department  Illinois  Steel  Co.;  Manufacturers, 
1060  Rookery,  Chicago,  III. 
U.  S.  G.  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

Mankato  Cement  Works,  Manufacturers,  Mankato,  Minn. 
VICTOB  BBANB  FOBTLAND  CEMENT.— 

Glens  Falls  Portland  Cement  Co.,  Majiufaeturers,  Glens 

Falls,  N.  Y. 
Commercial  Wood  and  Cement  Co.,  Sales  Agents,  156  Fifth 
Ave.,  New  York. 
VULCANITE  BRAND  PORTLAND  CEMENT.- 

Vulcanite  Portland   Cement  Co.,  Manufacturers,  Phila- 
delphia, Pa. 
B.  F.   Stradley,  Sales  Agent,   1713  Market   St.,  Philadel- 
phia, Pa. 
Geo.  W.  DeSmet,  Western  Sales  Agent,' Chainb(ir  of  Com- 
merce Bldg.,  Chicago,  111. 
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WARNER'S  IMPROVES  BRAND  NATTTRAL  HTDRATJLIC  CE- 
MENT.— 

Chakles  Wabmer  Co.,  Sales  Ageuts,  Wilmington,  Del. ;  Phil- 
adelphia and  New  York. 
WAYLAND  BRAND  PORTLAND  CEMENT.— 

Thos.  Millen  &  Co.,  Manufacturers,  Wayland,  N.  Y. 
A,  J,  McBean  &  Co.,  Agents,  Chicago,  111. 
WHITE  AND  PURE  BRAND  HYDRAULIC  CEMENT.     (Poz- 
zuolana?)     See  description  of  works. 

New  Enqland  Poktland  Cement  Co.,  Manufacturers,  Stam- 
ford, Conn. 
WHITEHALL  BRAND  PORTLAND  CEMENT.— 

Whitehall    Poktlakd    Cement    Co.,    Manufacturers,    Ce- 

menton,  Pa. 
Seaes,  Humbert  &  Co.,  Sales  Agents,  New  York,  Buffalo, 
Philadelphia  and  Chicago. 
WOLVERINE  BRAND  PORTLAND  CEMENT.— 

Michigan  Portland  Cement  ■  Co.,  Manufacturers,  Coldwa- 

ter,  Mich. 
S.  H.  Basbett,  Sales  Agent,  837  Marquette  Bldg.,  Chicago, 
111. 
WYANDOTTE  BRAND  PORTLAND  CEMENT— 

Michigan  Alkali  Co.,  Manufacturers,  Wyandotte,  Mich. 
F.  B.  Holmes  &  Co.,  Gen.  Sales  Agents,  Hammond  Bldg., 
Detroit,  Mich. 
XXX  ROSENDALE  BRAND  NATURAL  HYDRAULIC  CE- 
MENT.— 

HiHAU   Snyder,  Manufacturer,   239   Broadway,  New   York, 
and  Rosen  dale,  N.  Y. 
YANKTON  PORTLAND  CEMENT.— 

Western  Portland  Cement  Co.,  Manufacturers,  Yankton, 
S.  D. 

FOREIGN  CEMENTS. 
ALSEN  BRAND  GERMAN  PORTLAND  CEMENT.— 

SiNOLAiB  &  Babson,  Agents,  143  Liberty  St.,  New  York. 
Waldo  Bros.,  Agents,  103  Milk  St.,  Boston,  Mass. 
BLACK  CROSS  BRAND  FOREIGN  PORTLAND  CEMENT.- 

Fleming  &  Co.,  Sales  Agents,  133  Liberty  St.,  New  York. 
BLACK  EAGLE  BRAND  BELGIAN  PORTLAND  CEMENT.— 
Sooiete  Anonyme  Union  Fbatbbnbllb,  Manufacturers. 
Charles  Waenbr  Co.,  Sales  Agents,  Wilmington,  Del. ;  Phil- 
adelphia and  New  York. 
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BLUE  ANCHOK  STETTJN  BKAi'D  UEKMAN   rORTLASD 
CEMENT.— 

POMHEBBCiiER  Inbumthik  Veuein  auf  Actien,  Manufsdui 

era,  Stettin,  Uermaiiy. 
¥.  Beiluend,  Sales  Agent  and  Sole  Importer,  54  Front  Si. 
New  York  City, 
BLUE  EAGLE   STETTIN    BKEDOWER  BRAND   GEBMiS 
PORTLAND  CEMENT.— 

Stettin-Bkedowbr  Portland  Cbmbnt  Fabbik  A.  G.,  -Man- 

ufacturerB,  Stettin,  tierniany. 
E.  Beiibend,  Sales  Agt^nt  and  Sole  Importer,  54  Front  SL 
New  York  City. 
B.  S.  &  CO.  LONDON  BRAND  ENGLISH  PORTLAND  CE- 
MENT.— 

Hilton,  Andekson,  Brooku  &  Co.,  Ltd.,  Manufacturers,  lin- 
den, England 
E.  TiiiELE,  Sales  Agent,  99  John  St.,  New  York. 
Waldo  Bros.,  Agents,  102  Milk  St.,  Boston,  Mass. 
BULL  BRAND  GERMAN  PORTLAND  CEMENT.— 

Jacob  H.  Bloom,  U.  S.  Agent,  15  Whitehall  St.,  New  Yort 
City. 
BL'RHAM  BRAND  ENGLISH  PORTLAND  CEMENT.- 

Searb,  Humbert  &  Co.,  Importers,  1310  Chamber  of  Com- 
merce, Chicago,  III. 
CASTLE  BRAND  BELGIAN  NATURAL  HYDRAULIC 
MENT.— 
Walter  T.  Bradley  Co.,  Agents,  Ninth  St.,  below  Qirtri 

Ave.,  Philadelphia,  Pa. 
GiRviN  &  Eyrb,  Sales  Agents,  SOT  California  St.,  San  Fm- 

Cisco,  Cal. 
Meyer,  Wilson  &  Co.,  Importers,  Portland,  Ore. 
CATHEDRAL  BRAND  BELGIAN  CEMENT,- 

Balfour,  Guthrie  &  Co.,  Importers,  Portland,  Ore. 
CLOCK   BRAND   BELGIAN   NATURAL   HYDRAULIC  CE- 
MENT.- 

Walter  T.  Bradley  Co.,  Agents,  Ninth  St.,  below  Giwrf 
Ave.,  Philadelphia,  Pa, 
DAGGER  BRAND  BELGIAN  PORTLAND  CEMENT.- 
DuMON  &  Co.,  Manufacturers,  Belgium. 
Anthony  Meng  &  Co.,  U.  S.  Agents,  109  S.  Front  St. 
adelphia,  Pa: 
DIANA  BRAND  GERMAN  PORTLAND  CEMENT.— 

Andres  Bros.,  Importers,  507  John  Hancock  Bldg.,  BostoBi 
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BYCKEEHOFF  BEASl)  GERMAN  POBTLAND  CEMENT.— 

Uyckehhoff  &   SoEHSK,   Manufacturers,   Amoneburg,   near 

Biebrich,  Germany. 
E.  Thiele,  SaleB  Agent,  99  John  St.,  New  York. 
Lesley  &  Trinkle,  Importers,  Philadelphia,  Pa. 
EAGLE  BRAND  BELGIAN  PORTLAND  CEMENT.— 

Wm.  Pakr  &  Co.,  Importers,  Galveston,  Tex. 
ELEPHANT  BRAND  ENGLISH  PORTLAND  CEMENT.— 
J.   C.   Johnson  &   Co.,   Manufacturers,   Gateshead -on -Tyne, 

England. 
Wm.  Wirt  Clarke  &  Son,  Agents,  Baltimore,  Md. 
EMERALD  BRAND  FOREIGN  CEMENT.— 

Shew  AN,  Tombs  &  Co.,  Manufacturers,  Hong  Kong. 
P.  T.  Crowe  &  Co.,  U.  S.  Agents,  Seattle  and  Tacoma,  Wash. 
GERMANIA  BRAND  GERMAN  PORTLAND  CEMENT.— 
Meyer,  Wilson  &  Co.,  Importers',  Portland,  Ore.,  and  San 

Francisco,  Cal. 
Glencoe  Lime  and  Cement  Co.,  Agents,  1400a  Old  Man- 
chester road,  St.  Louis,  Mo. 
GIANT  BRAND  BELGIAN  CEMENT.— 

Balfour,  GirTHRiE  &  Co.,  Importers,  Portland,  Ore. 
GLOBE  BRAND  BELGIAN  PORTLAND  CEMENT.— 

Sparrow,  Fridenbero  &  Co.,  Sales  Agents,  15-25  ^\Tiitehall 
St.,  New  York. 
HAMMER  3RAND  BELGIAN  PORTLAND  CEMENT.— 

The  Hammer  Society,  Manufacturers,  Tournai,  Belgium. 
HAND   BRAND   BELGIAN   "NATVRAL   PORTLAND"    CE- 
MENT.— 

I    Antwerp   Portland   Cement  Works,   Ltd.,   14   Canal    St. 
Pierre,  Antwerp,  Belgium. 
HANOVER  BRAND  GERMAN  PORTLAND  CEMENT.- 
Oland  Cement  Co.,  Agents.  IfiO  Fifth  Ave.,  New  York. 
HEIMBEBGER  BRAND  GERMAN  PORTLAND  CEMENT.— 

E.  M.  BcRKE,  Dealer,  814  Commerce  Ave.,  Houston,  Tex. 
HEIDELBERG  BRAND  GERMAN  PORTLAND  CEMENT.— 
Meyer,  Wilson  &  Co.,  Importers,  San  Francisco,  Cal.,  and 
Portland,  Ore. 


CORONKX  BRAND  KNOL.ISH 

KEENE'S  •  CEMENT 

It  ia  of  great  hardness,  nnu-Bhsorbeiit.  >ali«s  a  mirror  poUsh,  nuil  is  uariialled  for 
plaBUrlng  monlded  work  and  making  artiBcial  marble. 

PL.KMINC  &  CO.,   Importors,  123  Ubuty  SL,  Htw  Ytik  CNr. 
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HEMMOOR   CEOWN   BRAND   GERMAN   PORTLAND   CE- 
MENT.— 

Portland  Cement  Fabrik  Hkmmoob,  Manufacturers,  Ham- 
burg, post  hof  14,  Germany. 
Edwahd  L.  Cox,  Sales  Agent,  Chicago,  111. 
Meyer,  Wilson  &,  Co.,  Sales  Agents,  San  Francisco,  Cal, 
Sparrow,  Fhidenberg  &  Co.,  Sales  Agents,  15-25  Whitehall 

St.,  New  York. 
Walter  T.  Bradley   Co.,   Sales  Agents,  Ninth   St.,  below 

Girard  Ave.,  Philadelphia,  Pa. 
Wm.  Park  &  Co.,  Importers,  Gitlveston,  Tex. 
HERCULES  BRAND  (BREITENBUEGER)  GERMAN  PORT- 
LAND CEMENT.— 

Sam'l  II.  French  &  Co.,  Sales  Agents,  Fourth  and  Callow- 
hill  Stfi.,  Philadelphia,  Pa. 
HEYN  BROS.'  BRAND  GERMAN  PORTLAND  CEMENT.- 
Portland    Cement    Fabrik    Lueneburq,    Manufacturere, 

Lueneburg,  Germany. 
E.  Thiele,  Sales  Agent,  99  John  St.,  New  York. 
Lesley  &  Trinkle,  Importers,  Philadelphia,  Pa. 
HILTON,   LONDON,   BRAND    ENGLISH   PORTLAND  CK- 
MENT.— 
Hilton,  Anderson,  Brooks  &  Co.,  Ltd.,  Manufacturers,  Lon- 
don, England. 
E.  Thiele,  Sales  Agent,  99  John  St.,  New  York. 
GiRviN  &  Eyre,  Sales  Agents,  307  California  St.,  San  Fran- 
cisco, Cal. 
Lesley  &  Trinkle,  Importers,  Philadelphia,  Pa. 
HOXTER  BRAND  GERMAN  PORTLAND  CEMENT.— 

Sparrow,  Fridenberg  &  Co.,  Sales  Agents,  15-25  Whitehall 
St.,  New  York. 
JOSSON  BRAND  BELGIAN  PORTLAND  CEMENT.— 

Sears,  Humbert  &  Co.,  Importers,  1310  Chamber  of  Com- 
merce, Chicago,  111. 
KAISER  BRAND  GERMAN  PORTLAND  CEMENT.— 

National  Building  Supply  Co.,  Agents,  N.  Lexington  St., 
Baltimore,  Md. ;  413  Carondelet  St.,  New  Orleans,  La. 
KARLSTADT  BRAND  GERMAN  PORTLAND  CBMENT.- 
Meyer,  Wilson  &  Co.,  Importers,  San  Francisco,  Cal.,  and 
Portland,  Ore. 
K.,  B.  &  S.  PYRAMID  BRAND  ENGLISH  PORTLAND  CE- 
MENT.- .,...■ 
Kniqiit,  Bevan  &  Sturgek.  Manufiicturerp,  London,  England. 
Balfour,  Guthrie  &  Co.,  U.  S.  Agents,  Portland,  Ore. 
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KEY  BRAND  GEBMAN  POttTLAND  CEMENT.— 

Bkemek  PoBTLiND  Cement  Fabeik,  Pobta,  Manufacturers, 
Bremen,  Germany. 
KNIGHT  BRAND  BELGIAN  PORTLAND  CEMENT,— 

National  Building  Supply  Co.,  Agents,  N.  Lexington  St., 
Baltimore,  Md.;,  413  Carondelet  St.,  New  Orleans,  La. 
LA  FARGB  BRAND.— 

Sears,  Humbert  &  Co,,  Importers,  1310  Chamber  of  Com- 
merce, Chicago,  ill. 
lAOEBDOBFEB  EIFFEL  TOWEB  BRAKS  GEBHAN  70BTLAKD 
CEMENT.— 
Euo.  Lion  &  Co.,  Manufacturers,  Hamburg  and  Lagerdorf, 

Germany. 
Kelley    Island   Lime   and   Transport   Co.,    IT.    S.   Sales 
Agents,  Cleveland,  Ohio. 
LAUFFEN  BRAND  GERMAN  PORTLAND  CEMENT.— 

Sparrow,  Feidenbero  &  Co.,  Sales  Agents,  15-25  Whitehall 
St.,  New  York. 
UAiraHEIMEB  BBAND  OEBHAK  FOBTLAKB  CEHEKT.— 
Mannheim  ER   Portland   Cement   Fabrik,   Manufacturere, 

Mannheim,  Germany. 
MoRBis  Ebbrt,  Sales  Agent,  302  Walnut  St,  Philadelphia,- 

Pa. 
Meyer,  Wilson  &  Co.,  Importers,  San  Francisco,  Cal.,  and 
Portland,  Ore, 
MEIER'S  PUZZOLAN  CEMENT.     (Pozznolana.)- 

H.  H,  Meier  &  Co.,  Manufacturers,  Bremen,  Germany. 
Sam'l  H.  French  &  Co.,  Agents,  York,  Fourth  and  Callow- 
hill  Sts.,  Philadelphia,  Pa. 
Waldo  Bros.,  Agents,  102  Milk  St.,  Boston,  Mass. 
NORTH'S  CONDOR  BRAND  BELGIAN  CEMENT.— 

Balfour,  Guthrie  &  Co.,  Pacific  Coast  Agents,  Portland,  Ore, 
OLAND  BRAND  SWEDISH  PORTLAND  CEMENT.— 

Gland  Cement  Co.,  Agents,  160  Fifth  Ave.,  New  York. 
PORTA  BRAND  GERMAN  PORTLAND  CEMENT.— 

Bremer  Portland  Cement  Fabrik,  Porta,  Manufacturers, 

Bremen,  Germany. 
National  Building  Supply  Co.,  Agents,  N.  Lexington  St., 
Baltimore,  Md. ;  413  Caropdelet  St.,  New  Orleans,  La. 
ROOSTER  BRAND  FOREIGN  PORTLAND  CEMENT.— 
E.  M,  Burke,  Dealer,  814  Commerce  Ave.,  Houston,  Tex. 
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ROYAL     CROWN     BRAND     BELGIAN     PORTLAND    CE- 
MENT.— 

COMPAGNIE  GeNBRALE  DBS  ObMBNTB  PORTLAND  DE  l'EsCAUT, 

Manufacturers,  Tournai,  Belgium. 
E.  Thiele,  Sales  Agent,  99  John  ht.,  New  York. 
ROYAL  EAGLE  BRAND  BELGIAN  PORTLAND  CEMENT. 
Walteh  T.  Bradley  Co.,  Agents,  Ninth  St.,  below  Giranl 
Ave.,  Philadelphia,  Pa. 
SATURN  BRAND  GERMAN  PORTLAND  CEMENT.— 

Portland  Cement  Fabhik,  Jlanufacturers,  Hamburg,  Ger- 
many. 
Walter  T.  Bradley   Co.,   Sales   Agents,  Ninth   St.,  below 
Girard  Ave.,  Philadelphia,  Pa. 
HCHIFFERDECKER    BRAND    GERMAN    PORTLAND   CE- 
MENT.— 
Seahb,  Humbert  &  Co.,  Importers,  1310  Chamber  of  Com- 
merce, Chicago,  111. 
SIAK  VSLMSD  BELOUK  FORTLAIII)  CEHENT.- 

SociETE  Anonymb  Union  Fratehnelle,  Manufacturers. 
Charles  Warner  Co.,  Sales  Agents,  Wilmington,  Del, ;  Phil- 
adelphia and  New  York. 
STAB,  STETTIK.  BBAB])  OEBHAN  FOBTIANI)  CEHENT.— 
Portland  Cement  Fabrik  Stebn,  Manufacturers,  Stettin, 
Germany. 

E.  Thiele,  Sales  Agent,  99  John  St.,  New  York. 
STETTIN-BEEDOWEE  POETLAJTO  CEMENT.— 

F.  Behrend,  Sales  Agent,  54  Front  St.,  New  York. 
STETTIN-GRISTOWEB  PORTLAND  CEMENT.— 

Sears,  Humbert  &  Co.,  Importers,  1310  Chamber  of  Com- 
merce, Chicago,  III. 
TEUTONIA  BRAND  GERMAN  PORTLAND  CEMENT.— 

The  Misbuhoer  Portland  Cement  Works,  Manufacturers, 
Hanover,  Germany. 

Sparrow,  Fridenberg  &  Co.,  Sales  Agents,  15-S5  Whitehall 
St.,  New  York. 

GiRviN  &  Eyre,  Sales  Agents,  307  California  St.,  San  Fran- 
cisco, Cal.  * 
TRITON  BRAND  BELGIAN  PORTLAND  CEMENT.— 

Societe  Anonyme  ^'^-ION  Fhateknelle,  Manufacturers. 

Charles  Warner  Co.,  Sales  Agents.  Wilmington,  Del.;  Phil- 
adelphia and  New  York. 
TROWEL  BRAND  FOREIGN  PORTLAND  CEMENT.- 

Meyer,  Wilson  &  Co.,  Importers,  San  Francisco,  Cal.,  an(l 
Portland,  Ore. 
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VORWOHLER   LION   BRAND   GERMAN   PORTLAND    CE- 
MENT.— 
VoRwoHLER  Portland  Cement  Fabrik,  Peussing,  Planck 

&  Oo.,  Manufacturers,  Holzmindeii,  Germany. 
Gabriel  &  Sciiall,  Sales  Agents,  305  Pearl  St^,  New  York. 
VULTUR  BRAND  BELGIAN  PORTLAND  CEMENT.— 

National  Bl-ildino  Supply  Co.,  Agents,  N.  Lexington  St.. 
Baltimore,  Md. ;  413  Carondelet  St.,  New  Orleans,  La. 
ZEBRA  BRAND  FOREIGN  PORTLAND  CEMENT.— 
E.  M.  Burke,  Dealer,  814  Commerce  Ave.,  Houston,  Tex. 
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GOMMERGIIL  WOOD  AND  CEMENT  GO, 

Ml  Mill  «fMli.       1H  Fim  «n.,  Nnt  ThK. 

ZOO  bU»  per  day.    Mutufacttnen  of  The  Iron  Ckd 
DftUnd  C^menti  Victor  Brand  of  Portland  Cemeat, 

miRAMTEES-IROII  CUD  BRAND 

,LS  PORTLAND  CEMENT  COMPANY  is  williiig  to 
bipmcnts  as  follows:  1st.  The  cement  wU  stand  a  mioi- 
'  600  lbs.  to  the  square  inch  tec  ton  of  neat  briquettes  kept  I 

>  in  water.  2d.  The  cemeai  wJU  stand  a  minimum  tensile 
iquarc  Inch  section,  3  pait*  of  taod  and  one  part  ol  cement,  the 
in  air  and  6  days  ia  water,  standard 

n  testing.  3d.  The  cement  wiU  stand 
he  boiling  test.  4th.  85  per  cent,  of 
through  No.  2O0  sieve.  96  per  cent. 
)Q  aeive.  All  of  the  barrel  cement 
it  packages  of  great  strength  and  uni- 
ment  will  be  put  up  in  cotton  b^|;s  of 
all  the  weights  are  strictly  guaranteed. 

6U*R*MTEE- VICTOR  BRAND 

.LS  PORTLAND  CEMENT  COHPAPn'  is  willing  lo 
lismmts  of  Victor  Portland  Cement  as  follows :  lit.  The 
ninimum  tensile  strain  of  500  lbs.  to  the  square  inch  tectioo 
it  one  day  in  air  and  6  days  in  w^ter.  21.  The  cement  will 
isile  strain  of  125  lbs.  per  square  inch  section,  3  parts  of  iand 
,  the  briquettes  kept  1  day  in  air  and  6  days  in  water,  standard 
n  testing.     3d.  The  cement  will  stand  what  is  known  as  the 

>  per  cent,  of  this  cement  will  pass  through  No.  200  sieve, 
through  No.  100  sieve. 

1  cement  will  be  put  in  tight  p  ckages  of  great  strength  and 
kg  cement  will  be  put  up  in  cottOn  bags  of  superior  quality, 
tt  strictly  guaranteed. 
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DIRECTORY  OF  GENERAL  SALES  AGENTS 

ITie  following  list  contains  the  names  of  the  General  Sales  Agents 
for  American  cement  companies  and  of  the  principal  distributing 
agents  and  importers  of  foreign  cements  who  have  responded  to 
requests  for  information.  A  definite  line  can  not  be  drawn  between 
the  General  Sales  Agents  and  the  ordinary  dealers  in  cement.  All 
who  might  be  considered  as  belonging  to  the  formT  class  are  in- 
cluded in  this  list.  The  list  of  Cement  Dealers,  which  ia  given 
farther  on,  contains  all  the  names  in  this  list  as  well  as  those  of 
local  cement  dealers. 

ABEI IIME  AND  CEMENT  COMPANY,  Davenport,  Iowa.— 
Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.   E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Star  and  Standard  brands  Portland  cement 
and   Improved  Bonneville  brand  natural  hydraulic  ce- 
ment. 
ADAMS  BROS.-PAYNES  CO.,  Lynchburg,  Va.— 

Sales  Agents  James  River  Cement  Works,  Locher,  Va, 
Manufacturers  of  James  River  brand  natural  hydraulic  ce- 
ment. 
ANACONDA    COPPER   MINHiTG    COMPANY,    HARDWARE 
DEPARTMENT,  Anaconda  and  Butte,  Mont- 
Agents  Portland  Cement  Co.  of  Utah,  Ltd.,   Salt  Lake 
City,  Utah. 

Manufacturers  Red  Diamond  brand  Portland  cement. 
Agents  Alsen's  Portland  Cement  Fabhik,   Itzehoc,   Ger- 
many. 

Manufacturers  Alsen's  brand  German  Portland  cement. 
ANDRES  BROS.,  507  John  Hancock  Bldg.,  Boston,  Mass.— 

Importers  Diana  brand  German  Portland  cement. 
BALFOUR,  GUTHRIE  &  CO.,  Portland,  Ore.— 

U.  R,  Agents  Knight,  Bevan  &  Sturoeh,  Txmdon,  England. 
Manufacturers  IC,  B.  &  S.  Pyramid  brand  English  Port- 
land cement. 
Importers  Cathedral  and  Giant  brands  Belgian  cement. 
Pacific  Coast  Agents  North's  Condor  brand  Belgian  cement. 
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BASSETT,  SHELDOH  H.,  Marquette  Bldg.,  Chicago,  111. 

Salee  Agent  Michigan  Portland  Cement  Co.,  Coidwater, 
Mich. 

Manufacturers  Wolverine  and  Eclipse  brands  Portland  ce- 
ment. 
Sales  Agent  Iola  Portl-vnd  Cement  Co.,  lola,  Kans. 

Manufacturers  Iola  brand  Portland  cement. 
Agent  United  States  Portland  Cement  Co.,  Dover,  Del. 
BATCHELDER  &  COLLINS,  Norfolk,  Va. 

Agents  Bonneville  Portland  Cement  Co.,   1333-7  B.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and   Improved   Bonneville  brand   natural   hydraulic  ce- 
ment. 
BERRY,  P.  B.,  Sandusky,  Ohio. 

Sales  Agent  Sandusky  Poktla.'jd  Cement  Co.,   Sanduskv, 
Ohio. 

Manufacturers  Medusa  brand  Portland  cement. 
BEHRENS,  F.,  54  Front  St.,  New  York. 

Sales  Agent  and  Sole  Importer  from  Pommersoiieh  Indus- 
trie Verein  auf  Actien,  Stettin,  Germany. 
Manufacturers  Blue  Anchor  Stettin  brand  German  Port- 
land cement. 
Sales   Agent  and   Sole   Importer   from   Stettin   Brbdowek 
Portland  Cement  Fabrik,  A.  G.,  Stettin,  Germany. 
Manufacturers  Blue  Eagle  Stettin-Bredower  brand  German 
Portland  cement. 
BERBY  &  PEBGUSOM,  102  State  St.,  Boston,  Mass. 

Sales  Agents  Lawhenceville  Cement  Co.,  Binnewater,  N.  Y. 
Manufacturers  Beach's  Rosendale  brand  natural  hydraulic 
cement. 
Sales  Agents  Coplay  Cement  Co.,  Coplay,  Pa. 
Manufacturers  Saylor's  and  Keystone  brands  Portland  ce- 
ment. 
BLAIR,  REED  P.,  CO.,  Lewis  Blk.,  Pittsburg,  Pa. 

Sales  Agents  Brier  Hill  Iron  and  Coal  Co.,  Youngstown. 
Ohio. 

Manufacturers  Brier  Hill  brand  Portland  cement  (pozzu- 
olana). 
BLOOM,  JACOB  H.,  15  Whitehall  St.,  New  York  City. 
Sales  Agent  Red  Cross  brand  Portland  cement. 
Sales  Agent  Bull  brand  German  Portland  cement. 
BORGNER  CEMENT  COMPANY,  Philadelphia,  Pa. 

Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentnwn,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 
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BOSTON  FIBB  BRICK  COMPANY,  164  Devonshire  St.,  Bos- 
ton, Masg. 
Agents  Bonneville  Portland  Cement  Co.,  1233-7  B.   E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  bran4  natural  hydraulic  cement. 
BBADLEY,  WALTER  T.,  CO.,  Ninth  St.,  below  Girard  Ave., 
Philadelphia,  Pa. 
Sales  Agents  Reading  Cement  Co.,  Beading,  Pa. 
Manufacturers  Beading  brand  Portland  cement  and   Im- 
proved Roeendale  brand  natural  hydraulic  cement. 
Sales  Agents  Hemmoor  Pohtland  Cement  Fabhik. 

Manufacturers  Hemmoor  German  Portland  cement. 
Sales  Agents  Saturn  German  Portland  eenient. 
BBOCKETT,  C.  A.,  CEMENT  COMPANY,  Aetna  Bldg.,  Kansas 
City,  Mo. 
Agents  Kansas  City  &  Ft.  Scott  Cement  Co. 
Manufacturers  Broekett's  Double  Star  brand  Ft.  Scott  nat- 
ural hydraulic  cement. 
BRYANT  &  KENT,  30  Kilby  St.,  Boston,  Mass. 

Sales  Agents  The  Hercules  Cement  Co.,  Cataaauqua,  Pa. 
Manufacturers  Hercules  and  Granite  brands  Portland 'ce- 
ment  and   Improved   Lehigh   and   Improved   Rosen  dale 
brands  natural  hydraulic  cement. 
BUCHANAN  &  GOBDON,  Winnipeg,  Man. 

Sales  Agents  The  Owen  Sound  Portland  Cement  Co.,  Ltd., 
Owen  Sound,  Ont. 

Manufacturers  Samson   and   Magnet  brands  Portland   ce- 
ment. 
BULLOCK,  JOHN,  &  SON,  Baltimore,  Md. 
Sales  Agents  Norton's  Rosendale  cement. 
BUTTE  COAL  COMPANY,  19  E.  Broadway,  Butte  City,  Mont. 
Edwin  L.  Mayo,  Proprietor. 
Sales  Agents  Western  Portland  .Cement  Co.,  ■Yankton,S.D. 
Manufacturers  Yankton  brand  Portland  cement. 
CABLE,  THORN  &  CO.,  New  York. 

Sales  Agents  Wm.  Keause  &  Sons'  Cement  Co. 
Manufacturers  Krause's  brand  Portland  cement. 
CAEREUE,  3.  MAXWELL,  66  Maiden  Lane,  New  York. 

Mgr.  New  York  Office  Chas.  Warner  Co.,  Wilmington,  Del. 
CHICAGO  CRUSHED  STONE  COMPANY,  Chicago,  111. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
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CLARK,  JAS.  G.,  New  Orleans,  La. 

Sales  Agent  Lehigh  Portland  Cement  Co.,  Allentown,  Pa. 
Manufacturers  Tjehighbrand  Portland  cement. 
CLAEKE,  WM.  WIHT,  &  SON,  116  Gay  St.  South,  Baltimore,  Md, 
Sales  Agents  Union  Akron  Cement  Co.,  Buffalo,  N.  Y, 
Manufacturera*  Agfents  for  Akron  Eed  Star  brand  natural 
hydraulic  cement. 
Sales  Agents  Bridobs  &  Henderson,  Hancock,  Md, 

Manufacturers  B,  &  H.  brand  natural  hydraulic  cement. 
Sales  Agents  Mahtland  Cement  Co.,  Sparrows'  Point,  Md. 
Manufacturers  Rhinoceros  brand  Portland  cement  (poMu- 
olana)  and  Clarke's  brand  hydraulic  cement. 
Sales  Agents  Hercules  Cement  Co.,  Catasauqua,  Pa. 
Manufacturers  Clarke's  Improved  Rosen  dale  brand  natural 
hydraulic  cement. 
Sales  Agents  Wm.  Krause  &  Sons'  Cement  Co.,  Martin's 
Creek,  Pa. 

Manufacturers  Krauee's  brand  Portland  cement. 
Agents  I.  C.  Johnson  &  Co.,  Gateshead-on-Tyne,  England. 
Manufacturers  Elephant  brand  English  Portland  cement. 
COICUEBCIAL  WOOD  AITO  CEUENT  COTSSASY,  156  Fifth  Ave, 
New  York ;  Girard  Bldg.,  Philadelphia,  Pa. 
Ralph  Pevehley,  Pres. ;  J.  F.  Twamlby,  Viee-Pres. ;  J.  C. 

Detwileb,  Treaa. ;  V.  M.  Hooyer,  Sec'y. 
Sales  Agents  Coplay  Cement  Co.,  Allentown,  Pa. 

Manufacturers  Saylor's  and  Commercial  brands  Portland 
cement  and  Anchor  and  Commercial  brands  Rosendale 
natural  hydraulic  cement. 
Sales  Agents  Glens  Falls  Portland  Cement  Co.,  Glens 
Falls,  N.  Y. 

Manufacturers  Iron  Clad  and  Victor  brands  Portland  «- 
ment. 
COMSTOCK,  F.  F.,  261  Broadway,  New  York  City. 

Agent  Bonneville  Portland   Cement   Co.,   1333-7  R.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement 
COX,  EDWAM)  I.,  1611  Marquette  Bldg.,  Chicago,  111. 

Gen.   Sales  Agents   German-American   Portland   Cement 
Works. 

Manufacturers  Owl  cement  brand  Portland  cement. 
CROWE,  F.  T.,  &  CO.,  740  Pacific  Ave.,  Tacoma,  Wash.,  and  76 
Starr  Boyd  Bldg.,  Seattle,  Wash. 
TJ.  S.  Agents  Shew  an,  Tomes  &  Co.,  Hong  Kong. 
Manufacturers  Emerald  brand  cement. 
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GLENS  FALLS  PORTLAND  CEMENT  CC. 

OUKNS     FAUI-S,     N.     V. 


rinr^lHE  worki  of  the  Gkoj  FaQi  PoftUnd  Cement  Company  ut  ioattd  on 
I  t  I  the  Glens  Fa]It  Feeder  Canal,  where  it  is  crocted  by  the  trick*  d  The 
Igapiaa  E}elawaic  and  Hudioa  Con^Hoy  Railroad,  thereby  affording  water 
6s^9  and  rail  transportation  for  the  ihipment  of  their  cement.  These  works 
during  the  past  year  have  been  entirely  rebuilt,  greatly  enlarged,  and  remodeled  lo 
as  to  conform  to  the  best  cement  engineering  practice  of  the  preitent  day.  Throtfgh 
the  entire  plant  the  construction  has  been  of  brick  and  iron,  with  the  Expanded 
Metal  and  Roeb&ng  systems  of  fireproofing  for  the  floors,  roofs,  and  large  hoppers. 

The  raw  materials  from  which  the  cement  is  made  surround  the  factory, 
and  embrace  a  large  tract  extending  on  both  sides  of  ^^  Glens  Falls  Feeder,  and 
on  both  ^des  of  the  Hudson  River.  These  materials  coostit  ol  a  Umestone  and 
an  overlying  day  pecuUarly  adapted  to  cement  making.  The  limestone  b  found 
at  usual  In  layers  of  varying  thickness,  differing  slightly  in  their  chemical 
analysis.  But  by  care  in  tlie  selectioo  and  combination  of  these  laycn^  an  ex- 
tremely uniform  product  is  obtained  for  the  average,  which  does  not  vary  more 
than  one  per  cent,  in  the  amount  of  carbonate  of  lime  it  contains. 

The  clay  is  found  In  large  deposits  over  the  limestone,  and  Is  singularly  fav- 
oraUe  to  cement  making  on  account  of  its  freedom  from  coarse  sand  and  the  uni- 
form character  of  its  constituents. 

Tfte  raw  materials  arc  treated  by  the  dry  process,  whi:h  is  a  satisfactory  and 
favorite  method  both  In  this  country  and  abroad.  An  outline  of  it  ts  as  Idlows  t 
The  limestone  and  clay  are  first  dried  and  partially  reduced  by  crushers  and  rolls. 
They  are  then  accurately  weighed  In  the  proper  proportioiu  in  automatic  scales. 
After  being  weighed,  tfie  materials  are  thorou^^y  mixed,  then  still  further 
reduced  to  a  fine  powder  by  grinding  mills,  &om  which  the  mixture  is  elevated 
to  a  large  bin,  and  then  in  turn  it  is  fed  to  the  wet  mixers,  ^irhere  it  Is  properly 
tempered  with  water  to  allow  it  to  be  made  into  bricks.  The  bricks  are  now  run 
into  drying  tunnels,  which  are  heated  fay  waste  beat  carried  in  a  duct  from  the 
boiler,  and  driven  by  blowers  through  the  tunnel  system. 

After  being  thoroughly  dried,  the  bricks  are  elevated  to  the  top  floor  of  the 
kiln  building,  where  they  arc  fed  into  Schufec  kilos,  and  properly  burnt.  These 
Schiifer  kilns  are  an  improvement  on  the  Dietisch  kiln,  and  are  very  economi- 
cal b  fuel.  Like  all  the  improved  German  kilns,  while  very  simple  and  uniform 
in  their  working  when  properly  cootrollFd,  many  disastrous  (allures  have  taken 
place  from  attempting  to  operate  them  theoretically  with  inexperienced  men.  In 
tfkc  Glens  Falls  Portland  Cement  Vorks  it  was  found  netiessary  to  employ  head 
burners  trained  in  the  old  works  of  Europe. 

From  the  kilns,  the  clinker  is  conveyed  to  the  ball  mills,  where  the  first  re- 
duction is  made  with  steel  balls.  From  these  it  passes  lo  the  tube  mills,  where 
tltc  final  reducti<m  is  made  with  flint  pebbles.  The  finely  ground  cement  is  now 
ready  for  storing,  and  is  conveyed  to  the  storehouse,  where  it  is  deposited  in  sep- 
arate bins,  each  fiolding  from  four  hundred  to  twenty-five  hundred  barrels,  where 
the  cement  is  carefully  sampled  and  then  tested. 
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CUTLER  &  GILBERT,  Duliith,  Minn. 

Saltes  Agents  Lkhigh  Poutland  Cement  Co.,  AUeiitown,  Pa. 
Manufacturers  Ijehigh  brand  Portland  cement. 
DABOLL,  F.  A.,  Land  Title  Bldg.,  Philadelphia,  Pa. 

Mgr.   Philadelphia   Office  Chas.   Wabnbr  Co.,   Wilmington, 
Del. 
DAVIS,  JAS.  A.,  &  CO.,  92  State  St.,  Boston,  Mass. 
Sales  Agents  Lehigh  Portland  Cement  Co. 

Manufacturers  Lehigh  brand  Portland  cement. 
Sales  Agents  Alpha  Portland  Cement  Co. 
Manufacturers  Alpha  brand  Portland  cement. 
■   Sales' Agents  Olympia  brand  Rosendale  natural  hydraulic  ce- 
ment. 
PEE,,WM.  B.,  319  Royal  Ins.  Bldg.,  Chicago,  111. 

Sales  Agent  Ameeican  Cement  Co.,  Philadelphia,  Pa. 

Manufacturers  Giant  brand  Portland  cement. 
Sales  Agent  Bbonson  Pohtland  Cement  Co.,  Bronson,  Mich. 

Manufacturers  Bronson  Portland  cement. 
Sales  Agent  Mahquette  Pobtland  Cement  Co.,  La  Salle,  III 
Sales  Agent  Zenith  Portland  Cement  Co.,  Detroit,  Mich. 
DEFEEES,  C.  H.,  315  S.  Taylor  St.,  South  Bend,  Ind. 
Sales  Agent  T.  Millen  &  Co.,  Wayland,  N.  Y. 
Manufacturers  Wayland  brand  Portland  cement. 
DE  SMET,  GEO.  W.,  317  Chamber  of  Commerce  Bldg.,  Chicago,  111. 
Western  Sales  Agent  Vulcanite  Portland  Cement  Co. 
Manufacturers  Vulcanite  brand  Portland  cement, 
DICKINSON  CEMENT  COMPANY,  931  Marquette  Bldg.,  Chi- 
cago, 111, 

Sales  Agents  Marqcette  Portland  Cement  Co.,  Deer  Park 

Glen,  lU. 
Sales  Agents  Alpha  Portland  Cement  Co.,  Easton,  Pa. 
Manufacturers  Alpha  brand  Portland  cement. 
DONALDSON,  W.  J.,  Bctz  Bldg.,  Philadelphia,  Pa. 

Sales  Agent  Alpha  Portland  Cement  Co.,  Easton,  Pa. 
Manufacturers  Alpha  Portland  cement. 
EASTON  LIME  COMPANY,  Easton,  Pa. 

Sales  Agents  Lehigh  Portland  Cembnt  Co.,  Alleptown,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 
EBEHT,  MOBRIS,  303  Walnut  St.,  Philadelphia,  Pa. 

Agent  Mannheimer  Portland  Cement  Pabbik:,  Mannheim, 
Germany. 

Manufacturers  Mannheimer  Portland  cement. 
EGLESTON,  HOWARD,  Havana,  Cuba. 

Sales  Agent  for  Cuba,  Cement  Depabtment  Illinois  Steel 
Co.,  Rookery,  Chicago,  111.  '' 

Manufacturers  Universal  brand  Portland  cement.  ; 

Manufacturers  St'^el  brand  cement  (pozzuolana). 


GENERAL  SALE8  AGENTS.  311  ■ 

FIELD,  H.  K.,  &  CO.,  Alexandria,  Va. 

Agents  Bonneville  Portland  Cement  Co.,  1S33-7  R.   E. 
TniBt  Bldg.,  Philadelphia,  Pa. 

Manufactvirers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natiirai  hydraulic  cement. 
FINEGAN,  THOS.,  Boise,  Idaho. 

Agent  Portland  Cement  Co.  or  Utah,  Ltd.,  Salt  Lake  City, 
Utah. 

Mannfaeturers  Red  Diamond  brand  Portland  cement. 
FIEMING  A  CO.,  133  Liberty  St.,  New  York. 

Sales  Agents  Black  Cross  brand  Portland  cement. 
FT.  SCOTT  CEMENT  ASSOCIATION,  Kansas  City,  Mo. 

Sales  Agents  for  Ft.  Scott  Hydraulic  Cement  Co.,  Kansas 
City,  Mo. 

Manufacturers  Four  Star  brand  natural  hydraulic  cement. 
Sales  Agents  Kansas  City  &  Ft.  Scott  Cement  Co.,  Kansas 
City,  Mo. 

Manufacturers  Double  Star  brand  natural  hydraulic  cement. 
FEEKCH,  SAM1  H.,  &  CO.,  Fourth  and  Callowhill  Sts.,  Philadel- 
phia, Pa.  ,  ■  - 
Sales  Agents  Dbxteh  Portland  Cement  Co.,  Nazareth,  Pa. 
Manufacturers  Dexter  brand  Portland  cement  and  French's 
Rosendalo  brand  natural  hydraulic  cement. 
Agents  Newark  Lime  and  Cement  Manofactdhinq  Co., 
Newark,  N.  J. 

Manufacturers  Old  Newark  Rosendale  brand  natural  hy- 
draulic cement. 
U.  S.  Agents  Hercules  brand  Breitenburger  German  Portland 

oement. 
U.  S.  Agents  H.  H.  Meier  &  Co.,  Bremen,  Germany. 
Manufacturers  Meier's  Puzzolan  cement   (pozzuolana). 
GABRIEL  &  SCHALL,  205  Pearl  St.,  New  York. 

Sales  Agents  Vorwohler  Portland  Cement  Pabrik,  Peus- 
BiNG,  Planck  &  Co.,  Hotzminden,  Germany. 
Manufacturers   Vorwohler   Lion    brand   German   Portland 
cement. 
6AMAGE  &  WALLER,  Norfolk,  Va. 

Sales  Agents  Lehioii  Portland  Cement  Co.,  Allentown,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 
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OABDEK  CITY  SAIJD  COMPAHT,  1201-1305  Security  Bldg.,  Chi- 
cago, 111. 

Sales  Agents  Chicago  Portland  Cement  Co.,  513  Stock  Ei- 
change  Bldg.,  Chicago,  111. 

Manufacturers  AA  Chicago  brand  Portland  cement. 
Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentown,  Pa, 

Manufacturers  Lehigh  brand  Portland  cement. 
Sales  Agents  Vulcanite  Portland  Cement  Co.,  Philadel- 
phia, Pa. 

Manufacturers  Vulcanite  Portland  cement. 
Sales  Agents  Bonneyillb  Cement  Co.,  Philadelphia,  Pa. 
Manufacturers  Star  Portland  cement. 
GIRVIN  &  EYHE,  307. California  St.,  San  Francisco,  Cal. 

Sales  Agents  Hilton,  Anderson  &  Brooks,  Faversbam,  Up- 
nor  and  Hailing,  England. 

Manufacturers  Hilton  brand  English  Portland  cement. 
Sales  Agents  Misbuhqer  Portland  Cement  Wohks,  Hanover, 
Germany. 

Manufacturers   Teutonia  brand   German    Portland  cement. 
Sales  Agents  Castle  brand  Belgian  natural  hydraulic  ceinent 
GLEHCOE  LIHB  ANB  CEMENT  COMPANT,  1400a  Old  Manches- 
ter Road,  St.  Louis,  Mo. 

C.  W.  S.  Cobb,  Pres. ;  T.  W.  C.  Bohn,  See'y ;  E.  S.  Hbalki, 

Treaa. 
Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentown,  Pa. 

Manufacturers  Tjehigh  brand  Portland  cement. 
Sales  Agents  Sandusky  Portland  Cement  Co.,  Sanduskj 
Ohio. 

Manufacturers  Medusa  brand  Portland  cement. 
Sales  Agents  TTtica  Cement  Mandfacturino  Companies. 
Manufacturers  Black  Ball  and  Clark  brands  natural  hydrau- 
lic cement. 
Sales   Agents  Iiouisville   natural   hydraulic   cements,      (See 

Western  Cement  Co.  for  list  of  biands.) 
Sales  Agents  Germania  brand  German  Portland  cement 
GOETZ,  CHAS.  W.,  LIME  AND  CEMENT  COMPANY,  3537 
Gratiot  St.,  St.  Louis,  Mo. 
Agents  Banner  Cement  Co.,  Chicago,  El. 

Manufacturers  Banner  brand  Tjouisville  natural  hydraulic 
cement. 
Sales  Agents  Castalia  Portland  Cement  Co.,  Pittsburg,  Pa. 
Manufacturers  Tiger  brand  Portland  cement. 
HALL,  C.  W.,  140  Nassau  St,  New  York  City. 

Sales  Agent  Cement  Department  Illinois  Steel  Co.,  1060 
The  Rookery,  Chicago,  III. 

Manufacturers  TTniverpal  brand  Portland  cement. 
Manufacturers  Steel  brand  cement  (pozzuolana). 
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HALLACK  &  HOWABS  ITTMBEB  COMPANY,  THE,  Denver,  Colo. 
J.  H.  HowAitDf  Pres. ;  0.  H.  Bahr,  Sec'y ;  B.  Coldren,  Treas. 
Sales  Agents  Coloeado   Porti^nd  Cement  Co.,  Portland, 
Colo. 

Manufacturers  Pike's  Peak  brand  Portland  cement. 
HABTBA1T7T,  WM.  G.,  CEMENT  COMPANY,  Real  Estate  Trust 
Bldg.,  Philadelphia,  Pa. 

Wm.  G.  Habtranft,  Pres.;  Jos.  W.  Zipperlein,  Vice-Pres. ; 

A.  W.  Nash,  Sec'y  and  Treaa. 
Sales  Agents  Alma  Portland  Cement  Co.,  Wellston,  Ohio, 

Manufacturers  Alma  brand  Portland  cement. 
Sales  Agent*  Buckhorn  Portland  Cement  Co.,  Manheim, 
W.  Va. 

Manufacturers  Buckhorn  brand  Portland  cement. 
Sales  Agents  Phoenix  Cement  Co.,  Nazareth,  Pa. 

Manufacturers  Phoenix  and  Clover  Leaf  brands  Portland 
cement  and  IXL  brand  natural  hydraulic  cement. 
Sales    Agents    Virginia    Portland    Cement    Co.,    Craigs- 
vilte,  Va. 

Manufacturers  Old  Dominion  Portland  cement. 
HAWES,  S.  H.,  &  CO.,  Richmond,  Va. 

Agents  Bonneville  Portland  Cement  Co.,  1233-'!'  R.   E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brwids  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
HOLMES,  F.  B.,  &  CO.,  Hammond  Bldg.,  Detroit,  Mich. 

Gen,  Sales  Agents  Michigan  Alkali  Co.,  Wyandotte,  Mich, 
Manufacturers  Wyandotte  brand  Portland  cement. 
HOUSTON  &  CO,,  36  Cortlandt  St.,  New  York. 

Sales  Agents  The  Hercules  Cement  Co.,  Oatasauqua,  Pa. 
Manufacturers  Hercules  and  Granite  brands  Portland  ce- 
ment and   Improved   Lehigh   and   Improved   Rosendale 
brands  natural  hydraulic  cement. 
HOUSTON  BROS.,  Thirty-second  St.  and  Pennsylvania  Railroad, 
Pittsburff,  Pa. 

Manufacturers  Rex-Portland  and  Samson  brands  Portland 
cement. 
Agents  VtFLCANiTE  Portland  Cement  Co. 

Manufacturers  Vulcanite  brand  Portland  cement. 
Agents  Flint  Rock  Rosendale  and  Cumberland  Valley  brands 
natural  hydraulic  cement. 
HUNT  &  CONNELL  CO.,  Scranton,  Pa. 

Agents  Bonneville  Portland  Cement  Co.,  13.33-7  R.  E, 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
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JACKSON,  FRANK  H.,  104  S.  Bwadway,  Ijoa  Angeles,  Cal. 
Sales  Agent  California  Portland  Ckment  Co. 
Manufacturers  Colton  brand  Portland  cement. 
JACKSON,  J.  H.,  Albany,  N.  Y. 

Agent  Bonneville   Portland   Cement  Co.,   1233-7  R.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement 
Agent  Nazareth  Cement  Co.,  Nazareth,  Pa. 
Manufacturers  Nazareth  brand  Portland  cement. 
JENKINS  &  MACY,  Rochester,  N.  Y. 

Agents  Empire  Portland  Cement  Co.,  Wamera,  N.  Y. 
Manufacturers  Empire  brand  Portland  cement. 
JOHNSON  &  WILSON,  150  Nassau  St.,  New  York. 
Gen.  Agents  Coplay  Cement  Co.,  Allentown,  Pa. 
Manufacturers  Saylor's  brand  Portland  cement. 
Sales  Agents  Keystone  brand  Portland  cement. 
Sales  Agents  Anchor  brand  natural  hydraulic  cement. 
JONES  &  GOLD,  Maquoketa,  Iowa. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  B.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement 
KELLER,  LUTHER,  Scranton,  Pa. 

Sales  Agent  Lehiqk  Portland  Cemes't  Co.,  Allentown,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 
KELLET  ISLAND  LIME  AND  TEANSPOET  COMPANY,  Cleve- 
land, Ohio. 

TJ.  S.  Sales  Agents  Euo.  Lion  &  Co.,  Hamburg  and  Lagerdort, 
Germany. 

Manufacturers    Lagerdorfer   Eiffel    Tower   brand   German 
Portland  cement. 
Western  Distributing  Agents  Lehigh  Portland  Cement  Co., 
Allentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement, 
KENNEDY,  D.  J.,  150  Frankstown  Ave.,  Pittsburg,  Pa.     ' 

Sales  Agents  Lehiqit  Portland  Cement  Co.,  Allentown,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement.     - 
KNOX,  J.  P.  &  E.  A.,  Allegheny,  Pa. 

Agents  Bonneville  Portland  Cement  Co.,  ISaS-T.B.  B. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
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The  Kelley  Island  Lime 
&  Transport  Company 

CEMENT  DEPARTMENT 
SOLE  WESmH  AND  MUTHERN  MtTMBUTOn  OF 

Leiiigli  Portland  Cement 


High  Tensile  StreDgth. 
Finely  Ground. 
Light  and  Uniform  in  Color. 
Ret^ominended  tor 
High-Claaa  Engineering  Work. 


LEHIGH  PORTLAND  CEMENT  COMPANY 

ALLCNTOWN,  PA. 


SOLE  A8EHTS  AND  IMPOflTERS  FOR  UNITED  STATES  OF 


Lageriiorfer  German 
Portland  Cement  Co. 


Write  us  for  prices  before  placing  orders. 

Main  Otllca,  Mercantlla  Bank  BIdg.,  ■  CLEVEUND,  OHIO 
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LESLEY  &  TSJSKVE  CO.,  22  S.  Fifteenth  St.,  Philadelphia,  Pa. 
R.  W.  Lesley,  Pres. ;  R.  E.  Geiffith,  Vice-Pres. ;  Wm.  Tein- 

KLB,  Trea«. ;'  Gasi^on  Davis,  Sec'y, 
Salra  Agents  American  Cement  Co.,  Philadelphia,  Pa. 
Manufacturers  Giant  brand  Portland  cement  and  Improved 
Union  and  Union  brands  natural  hydraulic  cement. 
Importers  from  Dyckerhoff  &  Soehne,  Ainoeneburg,  Ger- 
many. 

Manufacturers  Dyckerhoff  brand  German  Portland  cement. 
Importers  from  Portland  Cement  Fabrik,  Lueneburg,  Ger- 
many. 

Manufacturers  Heyn  Bros.'  brand  German  Portland  cement. 
Importers  from  Hilton,  Andebson,  Brooks  &  Co.,  Ltd.",  Lon- 
don, England. 

Manufacturers  Hilton  London  brand  English  Portland  ce- 
ment. 
LEWIS,  DAVID  W.,  193  Devonshire  St.,  Boston,  Mass. 

Sales  Agent  Union  Akron  Cement  Co.,  Buffalo,  N.  Y. 
Manufacturers  Akron  Red  Star  brand  natural  hydraulic  ef- 
ment. 
Sales  Agent  F.  0.  Norton  Cement  Co.,  New  York. 

Manufacture ra  Norton's  Rosendale  brand  natural  hydraulic 
cement. 
Sales  Agent   Glens   Falls  Portland   Cement   Co.,  Gleits 
Falls,  N.  Y. 

Manufacturers  Iron  Clad  and  Victor  brands  Portlanc'  er 
ment. 
Sales  Agent  Wm,  Krause  &  Sons    Cement    Co.,    Martin's 
Creek,  Pa. 

Manufacturers  Krause's  brand  Portland  cement. 
LITTLE,  C.  H.  CO.,  THE,  Detroit,  Mich. 

Agents  Brier  Hill  Iron  and  Coal  Company,  Youngsto^ii, 
Ohio. 

Manufacturers  Brier  Hill  brand  Portland  cement  (pozzuo^ 
lana). 
LUCAS,  JOHN,  377  Spadina  Ave.,  Toronto,  Ont. 

Sales  Agent  Owen  Sound  Portland  Cement  Co.,  Ltd.,  Owen 
Sound,  Ont. 

Manufacturers  Samson   and  Magnet  brands   Portland  ce- 
ment. 
LYLE,  B.  B.,  Security  Bldg.,  St.  Louis,  Mo. 

Sales  Agent  Cement  Department  Illinois  Steel  Co.,  1060 
Rookery,  Chicago,  111. 

Manufacturers  Universal  brand  Portland  cement. 
Manufaeturers  Steel  brand  cement  (pozzuolana). 
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MAGIFF,  THOS.  M.,  39  Cortkiidt  St.,  New  York. 

Gen.  Sales  Agcut  Newahk  anp  KoaiSNDALE  Limk  and  Cehbnt 
Co.,  Newark,  N".  J. 

Manufacturers  Newark-Rosen  dale  brand  natural  hydraulic 
cement 
MARBLEHEAD  LIME  COMPANY,  1105  Masonic  Temple,  Chi- 
cago, 111. 

Sales  Agents  Banner  Cement  Co,,  Cementville,  Ind. 

Manufacturers-  Banner  brand  Louisville  natural  hydraulic 
cement. 
MARTIN  &  SULLIVAN,  Syracuse,  N.  Y. 

Agents  Empiee  Portland  Cejibnt  Co.,  Warners,  N.  Y. 
Manufacturers  Empire  brand  Portland  cement. 
MARYLAND  LIME  AND   CEMENT   COMPANY,   Baltimore, 
Md. 

Sales  Agents  Lehioii  Portland  Cement  Co.,  Allentown,  Pa, 
Manufacturers  Lehigh  brand  Portland  cement. 
McALAENEY,  GEO.  L.,  Wilkes-Barre,  Pa. 

Agent   Bonneville   Portland   Cement  Co.,  1233-7   R.   B. 
•       Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
McBEAN,  A.  J.,  &  CO.,  Chicago,  III. 

Agents  Thos.  Millen  &  Co.,  Wayland,  N.  Y. 

Manufacturers  Wayland  brand  Portland  cement. 
Agents  Lawrence  Cement  Co,  or  Pennsylvania,  Siegfried, 
Pa. 

Manufacturers  Dragon  brand  Portland  cement. 
HEACHAH  &  WBIOHT,  Chicago,  III. 

Gen.  Sales  Agents  Utica  Hydraulic  Cement  Co.,  Utica,  111. 
Manufacturers  Clark  brand  Utica  natural  hydraulic  cement. 
Gen.  Sales  Agents  Utica  Cement  Manufacturing  Co.,  Utica, 
111. 

Manufacturers  Black  Ball  brand  Utica  natural  hydraulic 
cement. 
MENG,  ANTHONY,  &  CO.,  10!)  S.  Front  St.,  Philadelphia,  Pa. 
Sales  Agents  Dumon  &  Co.,  Belgium. 

Manufacturers  Dagger  brand  Belgian  Portland  cement. 


INF-ORMATION     FOR     EVERYBODY 

If  you  want  to  know  anything  about  Cement, 
Cement  work  or  Cement  machinery  '"'e  will 
furnish  the  Information,  If  posalble,  on  requeat. 

MUNICIPAI.      ENGINEERING      CO. 
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METER,  A.  B.,  &  CO.,  19  N.  PennsylvaDia  St.,  Indianapolis,  Ind. 
Sales  Agents  Castalia  Portland  Cement  Co.,  Pittsburg,  Pa. 

Manufacturers  Tiger  brand  Portland  cement. 
Sales  Agents  Coplay  Cement  Co.,  Allentown,  Pa. 
Manufacturers  Saylor's  and  Commercial  brands  PortlsDd 
cement. 
Sales  Agents  Miciiiqan  Portland  Cement  Co.,  Coldwater, 
Mich. 

Manufacturers  Wolverine  and  Eclipse  brands  Portland  ce- 
ment. 
Sales  Agents  Nazareth  Cement  Co.,  Nazareth,  Pa. 
Manufacturers  Nazareth  brand  Portland  cement. 
MEYEE,  WILSON  &  CO.,  San  Francisco,  Cal.,  and  Portland,  Ore. 
Sales  Agents  Portland  Cement  Fabrik,  Hemmoor,  Ham- 
burg, Germany. 

Manufacturers  Hemmoor  brand  German  Portland  cement. 
Importers    German  ia,    Heidelberg,    Karlstadt,    Mannheimer 
brands  German  Portland  cements.  Trowel  and  Castle  brands 
foreign  cements. 
MOBILE  COAL  COMPANY,  Mobile,  Ala. 

Sales  Agents  Lehiqh  Portland  Cement  Co.,  Allentown,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 
MOOKE,  WARNER,  &  CO.,  Richmond,  Va. 

Sales  Agents  Lehiqh  Portland  Cement  Co.,  Allentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement. 
Agents  Alpha  Portland  Cement  Co.,  Easton,  Pa. 

Manufacturers  Alpha  brand  Portland  cement. 
Agents  Dyckerhoff  brand  German  Portland  cement. 
Agents  Lawrence  Cement  Co.,  New  York. 

Manufacturers  Hoffman  Rosendale  brand  natural  hydraulic 
cement. 
MOORES  &  CO.,  Cincinnati,  Ohio. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
MORSE.  THE  FRANK  E.,  CO.,  17  State  St.,-  New  York. 

Exchange    Sales   Agents   The   Lawrence    Cement   Co.  of 
Pennsylvania,  Siegfried,  Pa. 

Manufacturers  of  Dragon,  Paragon  anH  Monarch  brand:^ 

Portland  cement. 

■■   ■  Exdtange  Saies  Agents  Lawrence  Cement  ■Ctf.,"Ncw'' York.- 

Manufacturers  of  Shield,  Improved   Shield,  and  Hoffman 

brands  Rosendale  natural  hydraulic  cement. 

Sales  Agents  of  Continental  and  Liberty  Bell'brands  Portland 

cement. 
Sales  Agents  Patriot  brand  cement. 
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NASH,  W.  G.,  3S0  State  St.,  Boston,  Mass. 

Northeastern  Agent  American  Cement  Co.,  Philadelphia,  Pa. 
Manufacturers  Giant,  Egypt,  Columbia,  Improved  Union 
brands  of  cement. 
NATIONAL  BUILDING  SUPPLY  COMPANY,  N.  Lexington 
St.,  Baltimore,  Md. ;  413  Carondelet  St.,  New  Orleans,  La. 
Agents  Porta  and  Kaiser  brands  German  Portland  cement. 
Agents  Vultur  and  Knight  brands  Belgian  Portland  cement. 
NEWHALL,  H.  M.,  &  CO.,  309  Sansome  St.,  San  Francisco,  Cal. 
Sales  Agents  Portland  Cement  Co.  of  Utah. 

Manufacturers  Red  Diamond  brand  Portland  cement. 
NEWTON  LUMBEK  COMPANY,  Pueblo,  Colo. 

Agents  Portland  Cement  Co.  op  Utah,  Ltd.,  Salt  Lake  City, 
Utah. 

Manufacturers  Red  Diamond  brand  Portland  cement. 
Agents  Dyckerhoff  &,  Soehne,  Amoeneburg,  Germany. 
Manufacturers  Dyckerhoff  brand  German  Portland  cement. 
NOBLE  &  CO.,  Detroit,  Mich. 

Agents  Buffalo  Cement  Co.,  Ltd.,  Buffalo,  N.  Y. 

Manufacturers  Buffalo  brand  Portland  and  natural  hydrau- 
lic cements. 
OLAND  CEMENT  COMPANY,  160  Fifth  Ave.,  New  York. 
Agents  Oland  brand  Swedish  Portland  cement. 
Agents  Hanover  brand  German  Portland  cement. 
OSBORNE,  T.  B.,  1  Broadway,  New  York. 

Sales  Agent  LawrenOe  Cemknt  Co.  of  Pennsylvania,  Sieg- 
fried, Pa. 

Manufacturers  Dragon,  Paragon,  Monarch  brands  Portland 
cement. 
Sales  Agent  Lawrence  Cement  Co.,  New  York. 

Manufacturers  Hoffman,  Shield  and  Improved  Shield  brands 
Hosendalc  natural  hydraulic  cement. 
PABB.f.WM.,  &  CO.,  Galveston,  Tex. 

Importers  Eagle  brand  Belgian,  Hemmoor  Grown  brand  Ger 

man  Portland  cement. 
Gen.  Sales  Agents  Texas  Portland  Cement  Co.,  Dallas,  Tex. 

Manufacturers  Live  Oak  brand  Portland  cement. 
Sales  Agents  Iola  Portland  Cement  Co.,  Tola,  Kans. 
Manufacturers  Iola  brand  Portland  cement. 
PATTERSON,  J.  E.,  &  CO.,  Wilk^-Barre,  Pa. 

Sales  Agents  Lehigh  Portland  Cement  Co.,  AUontown,  Pa, 
Manufacturers  I^high  brand  Portland  cement. 
PITTSBITBO  AND  BTTPFALO  COMPAKT,  Pittsburg,  Pa. 
Agents  Buffalo  Cement  Co.,  Ltd.,  Buffalo,  N.  Y. 

Manufacturers  BuiTalo  brand  Portland  and  natural  hydrau- 
lic cements. 
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POLLARD,  W.  H.,  &  CO.,  Galveston,  Tex. 

Sales  Agents  Lehiou  Pobtland  Cement  Co.,  AUentowu,  Pa, 
Manufacturers  Lehigh  brand  Portland  cement. 
RAMSAY,  CHAS.  H.,  38  Stat«  St.,  Albany,  N.  Y. 

Sales  Agent  Heldeebebg  Cement  Co.,  Howe's  Cave,  N.  Y. 

Manufacturers  Helderberg  brand  Portland  uement. 
,    Manufacturers  Hoeendale  natural  hydraulic  cement. 
Manufacturers  Howe's  Cave  natural  hydraulic  cement. 
BATHBUN  CO:,  THE,  Deaeronto,  Ont. 

Sales  Agents  The  Canadian  Pohtland  Cement  Co.,  LW., 
Deseronto,  Ont. 

Manufacturers  Bathbun's  Star,  Beaver  and  Ensign  brands 
of  cement. 
KEPPLIER,  J.  L.,  536  Penn  St.,  Reading,  Pa. 

Gen.  Sales  Agent  Rbadino  Cement  Co.,  Reading,  Pa. 

Manufacturers  Reading  brand  Portland  cement  and  Im- 
proved Eosendale  brand  natural  hydraulic  cement. 
ROBINSON  &  CO.,  Philadelphia,  Pa. 

Sales  Agents  The  Hebcdles  Cement  Co.,  Catasauqua,  Pa. 
Manufacturers  Hercules  and  Granite  brands  Portland  ce- 
ment and   Improved   Ijehigh    and   Improved   BoseDdale 
brands  natural  hydraulic  cement. 
SAYRE-NEWTON  LUMBER  COMPANY,  THE,  Denver,  Colo, 
Agents  Alsbn's  Portland  Cement  Works,  Hamburg,  Ger- 
many. 

Manufacturers  Alsen's  brand  German  Portland  cement 
Agents  Colorado  Portland  Cement  Co.,  Portland,  Colo, 
Manufacturers  Pike's  Peak  brand  Portland  cement, 
SCHAUFFLER,  C.  E.,  737  Monadnock  Blk.,  Chicago,  111. 

Res.  Mgr.  Empire  Portland  Cement  Co.,  Warners,  N.  Y, 
Manufacturers  Empire  and  Flint  brands  Portland  cement. 
SEARS,  HUMBEET  &  CO.,  83  Fulton  St.,  New  York;  434  Pru- 
dential Bldg.,  Buffalo,  N.  Y.;  1310  Chamber  of  Commerce,  Chi- 
cago, III. ;  Fidelity  Mutual  Life  Bldg.,  Philadelphia,  Pa. 
Western  Sales  Agents  American  Cement  Co.,  Philadelphia, 
Pa. 

Manufacturers  Giant  brand  Portland  cement  and  Union  and 
Improved  Union  brands  natural  hydraulic  cement. 
Sales  Agents  Whitehall  Portland  Cement  Co.,  Cementon, 
Pa. 
Manufacturers  Whitehall  brand  Portland  cement, 
SHENANDOAH  LIME  COMPANY,  Brockett,  Va. 

Agents  Bonneville  Portland  Cement  Co.,   1333-7  R.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
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SINCLAIR  &  BABSON,  143  Liberty  St.,  New  York. 

Sales  Agents  Alsen's  German  Portland  cement,  Germany. 
Agents  Alsen's  Amekican  Portland  Cement  Works,  West 
Camp,  N.  Y. 
SMITH,  GREEN  COMPANY,  Worcester,  Mass. 

Sales  Agents  Lawrencevillb  Cement  Co.,  Binnewater,  N.Y. 
Manufacturers  Beach's  Eosendale  brand  natural  hydraulic 
cement. 
SNYDER,  HIRAM,  &  CO.,  829  Broadway,  New  York. , 

Sales  Agents  Lehigh  Portland  Cement  Co.,  AUentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement. 
Sales  Agents  Alpha  Portland  Cement  Co.,  Easton,  Pa. 

Manufacturers  Alpha  brand  Portland  cement. 
Sales  Agents  XXX  brand  Roeendale  natural  liydraulic  cement. 
80UTHEASTEEN  LIME  AND  CEMENT  COMPANY,  Charleston, 
8.  C. 
Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement. 
Sales  Agents  New  York  and  Eosendale  Cement  Co.,  New 
York. 

Manufacturers  Brooklyn  Bridge  brand  Rosendale  natural 
hydraulic  cement. 
Importers  Hemmoor  brand  German  Portland  cement.  , 
Importers  Hammer  brand  Belgian  Portland  cement. 
SPARROW,  FRIDENBERG  &  CO.,  15-25  Whit^'hall   St.,  New 
York. 
Sales  Agents  Portland  Cement  Fabrie,  Hamburg,  Germany. 
Manufacturers  Hemmoor  Crown  brand  German  Portland 
cement. 
Sales  Agents  The  Misburger    Portland    Cement    Works, 
Hanover,  Germany. 

Manufacturers  Teutonia  brand  German  Portland  cement. 
Sales  Agents  Hoxter  and  Lauffen  brands  German  Portland 

cements. 
Sales  Agents  Globe  Belgian  Portland  cement. 
STOUT,  C.  D.,  1  Broadway,  New  York. 

Sales  Agent  Lawrence  Cement  Co.,  New  York. 
Manufacturers    Hoffman,    Shield    and    Improved    Shield 
brands  Rosendale  natural  hydraulic  cement. 
Sales  Agent  The  Lawrence  Cement  Co.  of  Pennsylvania, 
Siegfried,  Pa. 

Manufacturers  Dragon,  Paragon  and  Monarch  brands  Port- 
land cement. 
STOWE-FULLER  company.  Arcade  Bldg.,  Cleveland,  Ohio. 
Agents  Brier  Hill  Iron  and  Coal  Co.,  Youngstown,  Ohio, 
Manufacturers  Brier  Hill  brand  Portland  cement  (pozzuo- 
lana). 
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STRADLEY,  B.  F.,  1713  Market  St.,  Philadelphia,  Pa. 

Gen.  Sales  Agent  and  Sec'y  Vulcanite  Portland  CembntCo. 
Manufacturers  Vulcanite  brand  Portland  cement. 
TAYLOR  BROS.,  Camden,  N.  J. 

Sales  Agenfe  Lehiqh  Portland  Cement  Co.,  Allentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement. 
Sales  Agents  Alpha  Portland  Cement  Co.,  Alpha,  N.  J. 
Manufacturers  Alpha  brand  Portland  cement. 
THIELE,  E.,  99  John  St.,  New  York. 

Sales  Agent  Dyckebhoff  &  Soeiine,  Amoeneburg,  Gemiany. 
Manufacturers  Dyckerhoff  brand  German  Portland  cement. 
Sales  Agent  Poetland  Cement  Fabrik  Stern,  Stettin,  Ger- 
many, 

Manufacturers  Star  Stettin  brand  German  Portland  cement. 

Sales  Agent  Portland  Cbment  Fabrik,  Lueneburg,  German;-. 

Manufacturers  Heyn  Bros.'  brand  Gernmn  Portland  cement. 

Sales  Agent  Hilton,  Anderson,  Brooks  &  Co.,  Ltd.,  London, 

England. 

Manufacturers  Hilton,  London,  and  B.,  S.  &  Co.,  London, 
brands  English  Portland  cement. 
Sales  Agent  Compagnie  Generale  des  Cements  Portland 
DE  l'Escaut,  Tournai,  Belgium. 

Manufacturers  Eoya!   Crown   brand  Belgian  Portland  ce- 
ment. 
THOBN  &  UUNEINS  UHE  AND  CEMENT  CO.,  Eighteenth  and 
Austin  Sts.,  St.  Louis,  Mo. '  * 

P.  P.  Htjnkins,  Pres.  and  Treas;  Gordon  Willis,  Vice-Pres. 

and  Sec'y. 
Southwestern  Distributing  Agents  Atlas  Portland  Cemest 
Co.,  143  Liberty  St.,  New  York  City. 
Manufacturers  Atlas  brand  Portland  cement. 
THORN  CEMENT   COMPANY,   112-118   Church   St., '  Buffalo, 
N.  Y. 

Sales  Agents  Lehiqii  Portland  Cement  Co.,  Allentown,  Pa, 

Manufacturers  I-ehigh  brand  Portland  cement. 
Agents  Bonneville  Portland  Cement  Co.,   1233-7  S.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  eemer 
Agents  Alpha  Portland  Cement  Co.,  Easton,  Pa. 
Manufacturers  Alpha  brand  Portland  cement. 
TOMKOrS,  CALVIH,  120  Liberty  St.,  New  York. 

Sales  Agent  Newark  Lime  and   Cement  Manufacturino 
Co.,  Newark,  N.  J. 

Manufacturers  Old  Newark  Kosendale  brand  natural  hy- 
draulic cement. 
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TOMKIKS  BEOa,  74-94  Paesaic  St.,  Newark,  N.  J. ;  257  Broad- 
way, New  York. 

Sales  Agents  Newakk  and  Rosendale  Lime  and  Cement  Co., 
Newark,  N.  J. 

Manufacturers  Newark  Rosendale  brand  natural  hydraulic 
cement. 
Sales  Agents  Dextbe  Pobtland  Cement  Co,,  Nazareth,  Pa. 
Manufacturers  Dexter  brand  Portland  cement. 
TREADWAY,  H.  F.,  928  Stock  Exchange  Bldg.,  Chicago,  III. 

Gen.  Sales  Agent  Oheoa  Portland  Cement  Co.,  JoneBville, 
Mich. 

Manufacturers  Omega  brand  Portland  cement. 
UNION  AXEON  CEMENT  COMPANY,  141  Erie  St.,  Buflalo,  N.  Y. 
Daniel  N.   Lockwood,  Dir. ;  Wm.   C.   Newman.  Dir.   and 

Treas. ;  Edwin  Puzet,  Salesman  and  Mgr.  of  offitie. 
Sales  Agents  for  H.  L.  &  W.  C.  Newman,  Akron,  N.  Y.,  and 
Akron  Cement  Works,  Akron,  N.  Y. 
Manufacturers  Akron  Red  Star  brand  natural  hydraulic  ce- 
ment. 
UNITED    BUILDING   MATERIAL   COMPANY,    13-21    Park 
Row,  New  York  City. 
R.  W.  Lesley,  Pres. ;  Wallace  King,  Jr.,  Sec'y ;  Fred'k  J. 

JiooENS,  Treas. 
Sales  Agents  for  The  American  Cement  Co.  of  New  Jersey, 
23  S.  Pifteenth  St.,  Philadelphia,  Pa. 

Manufacturers  of  Giant  brand  Portland  cement  and  Im- 
proved Union  and  Union  brands  natural  hydraulic  cement. 
VOLLMER  &  REGISTER,  716-7  Harrison  Bldg.,  Fifteenth  and 
Market  Sts.,  Philadelphia,  Pa. 
Sales  Agents  Atlas  Portland  Cement  Co. 

Manufacturers  Atlas  brand  Portland  cement. 
Sales  Agents  Union  Akron  Cement  Co. 
Manufacturers'  Agents  Akron  Star  brand  natural  hydraulic 
cement. 
WALDO  BEOS.,  102  Milk  St.,  Boston,  Mass. 

Agents  Atlas  Portland  Cement  Co.,  New  York. 

Manufacturers  Atlas  brand  Portland  cement. 
Importers  Alsen  brand  Portland  cement. 
Agents  Hilton,  Anderson,  Brooks  &   Co.,  Ltd.,   London, 
England. 

Manufacturers  B.,  8.  &  Co.,  London,  brand  English  Port- 
land cement. 
Agents  H,  H.  Meier  &  Co.,  Bremen,  Germany. 

Manufacturers  Meier's  Puzzolan  cement. 
Agents  The  Lawrence  Cement  Co.,  New  York. 
.Manufacturers  Hoffman  brand  natural  hydraulic  cement. 
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WARNER,  CHARLES,  COMPANY,  Equitable  Bldg.,  WilmiDgton, 
Del. ;  Land  Title  Bldg,  Philadelphia,  Pa. ;  66  Maiden  Lane,  New 
Tork. 

E.  T.  Warner,  Pres. ;  Alfred  D.  Warner,  Vice-Pres. ;  John 
Richardson,  Jr.,  Treas, ;  Chas.  C.  Bye,  Sec'y. 
Sales  Agents  for  Nazaheth  Cement  Co. 

Manufacturers  Nazareth  brand  Portland  cement. 
Sales  Agents  for  Sovereign,  Eoyal,  Municipal  brands  Portland 

cement. 
Sales  Agents  for  Warner's  Improved  hydraulic  eemeiit. 
Sales  Agents  for  Societb  Anonymb  Union  Fhaternblle. 
Manufacturers  of  Triton,  Black  Eagle  and  Star  brands  Bel- 
gian Portland  cements. 
Sales  Agents  for  Blanc  Stainless  Portland  cement   (pozzuo- 
lana), 
WARNER,  MILLER  &  CO.,  New  Haven,  Conn. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  B,  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
WASHBURN  BROS.  &  CO.,  Jersey  City,  N.  J. 

Agents  Bonneville  Pohtland  Cement  Co.,  1333-7  E.  E. 
Trust  B\dg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hvdraulic  cement 
WATERS,  J.  G.,  &  SON,  Washington,  D.  C. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Slandard  and^Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
Salea  Agents  Lehigh  Portland  Cement  Co.,  Allentown,  Pi- 
Manufacturers  Lehigh  brand  Portland  cement. 
WELLIVER  HARDWARE  COMPANY,  Danville,  Pa. 

Agents  Bonneville  Portland  Cement  Co,,  1233-7  B.  E. 
Trust  Bldg.,  Philndelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
WESTERN   CEMENT   COMPANY.  Txraisville,  Ky.       Chicago 
Office,  718  Chamber  of  Commerce  Bldg, 

Sales  Agents  of  the  following  companies  and  brands  of  Louis- 
ville natural  hydraulic  cement : 
Banner  Cement  Co,,  Sellershurg,  Ind.     Manufacturers  Ban- 
ner brand. 
Clark  Co,    Cement  Co.,  Sellersburg,    Ind.    Manufacturer; 

Mason's  Choice  Hammer  and  Trowel  brand. 
Globe  Cement  Co.,  Sellershurg,  Ind.     Manufacturers  Globe 
brand. 
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Weilern  Cement  Companv—CoiUtnueil. 

Golden  Rule  (/Embnt  Co.,  Sellersburg,  Ind.  Manufacturere 
Arm  and  Hammer  brand. 

HooaiEit  Cement  Co.,  Selleraburg,  Ind,  Manufacturers  Hod 
and  Shovel  brand. 

Indiana  Cement  Co.,  CharleHtowm,  Ind.  Manulaeturera  Lion 
brand. 

Kentucky  and  Indiana  Cement  Co.,  Jcffersonville  and  Wat- 
son, Ind.     Manufacturers  Eagle  brand. 

Louisville  Cement  Co.,  Louisville,  Ky.  Manufacturers 
Speed's  Star,  J.  Hulme.  Star,  Horseshoe  and  S*S  brands. 

Sew  Albany  Cement  Co.,  New  Albany  and  Haussdale,  Ind. 
Manufacturers  Crown  brand. 

Ohio  Valley  Cement  Co.,  JefEersonville  and  Cementvillp, 
Ind.     Manufacturers  Fern  Leaf  brand. 

Silver  Creek  Cement  Co.,  Louisville,  Ky.,  and  Cementville, 
Ind,  ■  Manufacturers  Acorn  brand. 

Standard  Cement  Co.,  Louisville,  Ky.,  and  Charlestown,  Ind. 
Manufacturers  Best  4  brand. 

Union  Cement  and  Lime  Co.,  Louisville,  Ky.,  and  Cement- 
ville, Ind,  Manufacturers  Black  Diamond  and  Anchor 
brands. 

United  States  Cement  Co.,  Seller^urg,  Ind.  Manufactur- 
ers Plae  brand. 

HOW  TO  BlILD  IP  BUSINESS  f 


The  cardinal  point  In  business  success  Is  to  make 
yourself  known  to  every  person  who  can  add  anything  to 
your  business. 

It  Is  not  possible  for  you  to  know  all  these  people,  but 
they  can  be  made  to  know  about  you.  This  Is  your 
advantf^e. 

Advertising  does  this.  It  opens  the  field.  Success  de- 
pends on  how  wisely  this  advertising  Is  done.  If  It  reaches 
people  In  your  line  It  pays. 

If  you  want  business  from  the  field  represented  by 
Municipal  Engineering  Magazine  It  will  pay  you  to 
advertise  In  It. 


I  Don't  You  Want  Equal  Advantage  in  this  Fiold  i 
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WESTERN  LIME  AND  CEMENT  COMPANY,  Milwaukee,  Wis. 
Agents  for  States  west  of  Lake  Michigan  to  Montana  for  At- 
las Cement  Co.,  li'd  Liberty  St,  New  York. 
Manufacturers  Atlas  brand  Portland  cement. 
WESTERN  WHITE  LIME  COMPANY,  Kansas  City,  Mo. 
Sales  AgcntB  Banxbr  Cement  Co.,  Cenientville,  Ind. . 
Manufacturers  Banner  brand  Louisville  natural  hydraulic 
cement. 
WHEELOCK,  S.  W.,  Cooper  Bldg.,  Denver,  Colo. 

Sales  Agent  Cement  Department  Illinois  Steel  Co., 
Bookery,  Chicago,  111. 

Manufacturers  Universal  brand  Portland  cement. 

Manufacturers  Steel  brand  cement  (pozzuolana). 

WHITMOEE,  BAUBER  &  VICINUS,  Eoehester,  N.  Y. 

Agents  Buffalo  Cement  Co.,  Ltd.,  Buffalo,  N.  Y. 

Manufacturers  Buffalo  brand  Portland  and  natural  hydrau- 
lic cements. 
WHIINALL  &  RASEMAEES  CO.,  Milwaukee,  Wis. 

Agents  Bonneville  Pohtland  Cement  Co.,  1233-7  R.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cemeot 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
YOTTNGSTOWN  ICE  COMPANY,  THE,  Youngstown,  Ohio. 
Agents  Brier  Hill  Iron  and  Coal  Co.,  Youngstown,  Ohio. 

Manufacturers  Brier  Hill  brand  Portland  cement  (poizua- 
,    ,    lana).  ;  .■     ■        <  .   ,  , 
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CLASSIFIED   DIRECTORY  OF  CEMENT  DEALERS 
AND  USERS 


DEALERS  IN  CEMENT 


ALABAMA. 

ANNI3TON- 

C.  J.  Houser. 
AVONDALB- 

Raadolpb  Lumber  &  MIIIIdk 


I   Lewis  Hardware  Co. 

I  WRMINGHAM- 

.   i-  F.  Baldwin. 

■   Uayberry  Hardware  Co. 

I   Prowell  Hardware  Co. 

i  EBIDGBPORT— 

Henry  Broa.  &  Co. 
DECATUR— 

W.  K.  Jones. 
■LBA- 

W.  B.  Perdue. 
Plorence- 
BeLlamv  Flanlnfr  Mill  Co. 
li.  C.   Hu^BOB,   Court  »na   Tb> 


BUNTBV1LI.E- 
Heo.  Ackermsn. 
'cAnelly  Bros. 

olen  &  Jones. 

an  ValKenburg  &  Matthews. 

Unett— 

W  Dutton. 
KOBILE— 

Kntille  Coal  Co.,  A.  C.  Danner  Pres. 
ICONTGOMKRY— 

Hobble  &  Teasne. 
1.  Vandlver  &  Co. 

Vesuvlug  Lumber  Co. 
DECATUR— 

B.  W.  Malone. 
WATT   CITT- 

Pratt  City  Lumber  Co. 

Tenn.  Coal,  Iron  &  R.  R.  Co. 
ffiLMA- 

Foslkes  Hardware  Co. 

JohnBOD  Bnie.  &  Co. 

J-  H.  Robblna  A  Bon. 

J.  Schuator. 
BErFIBIJ>— 

Brtnkly  A  Co. 

0.  E.  Freeman. 


TU9CALOOSA- 

Allen  &  Jamleon  Co. 
TU8CUMB1A- 

B.  J.  Brtnkley  Grocery  Co. 
UNION  SPRINGS— 

C.  C.   Clark. 
W.    B.   DoBlea. 
Hanson  BroB. 

WOODLAWN- 
M.  P.  Wood. 

ARIZONA. 

PHOENIX— 

J.  B.  Dougherty. 
W.  I.  Horner. 
Henry   W.    Ryder. 
B.  M.  Skinner. 
Hira  W.  Thayer. 
The  Valley  Lumber  Co. 
TUCSON- 
J.   Knox  Corbett. 
Tbomae  Wilson, 

ARKANSAS. 

BATESVILLB— 

Theo.  Maifleld  &  Broa 

Talley  Lumber  Co. 
CAMDEN— 

J.  P.  WHeht. 
CONWAY- 

Cole  &  Co. 

Frauenthal  &  Bchwarz. 
FORT  SMITH- 

Dyke  Bros. 

Kenney  Bros.,  20  S.  flth  St. 

J.  M.  Tenney  &  Co,,  201  8.  Sth  8t. 
HELENA— 

Herman  Carvllle  Co. 

D.  F.  Hargravea  &  Co. 
Straub  Pressed   Brick  Co. 

HOT  SPRINGB- 

S.  A,  Bammona  Sc  Son. 
LITTLE  ROCK— 

M.  R,  Denle,  IM  B.  Markhan  St. 

D.  E.  Jones,  413  B.  Markhan  St. 
PARAGOULD— 

Paraeould  Lumber  Co. 


I  Cooj^lc 


DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 


OALIFORKM 

ALAMEDA— 

B.   M.   Derby  &   Co. 
AUBURN— 

H.    H.    Buhrlng. 

R.   J.   Hancock. 
BEfftKBLEY- 

F.    li.    Fow   &   Co. 

J.  A.  Marahall. 

H.  L.  Whitnay. 
CHICO- 

J.  A.  Walker. 


Barrott  Hicks  &  Co, 
Donahoo  Ejminena  Co. 
I.    BIiiBteIn   &   Co. 
Kutner  Qoldatcln  Co. 
W.  R.  Madary  Hill  Co. 
C.    8.    Fierce  Lumber  Co. 
Valley   Lumber  Co. 
GRABS    VALLET- 
Blam  BtKBH     Hdw.     Co.,     14  Hill   St. 

Mam  BlggB,  Pres.  and  Manager;  A. 

Bunney,  Secy.; 
Brady  &  Cassldy 
Richard  Noell. 


.  Biggs,  Treas. 


Central  Lumber  Co. 

L.  Davis. 

J,   P.   EngllBh. 

Wendllng  Lumber  Co, 
DONG  BEJACH- 

San  Pedro  Lumber  Co. 
LOS  ANQELES- 

EVajik   H.   Jackson.   104  S.    Broadway. 

9i>rekels   Bros.   Commercial     Co.     <J. 
B.    Alexander,    Agt.,    9X1    S.    Spring 

Union   Llroe  Co. 
MARTSVILLE- 

W,  T.  Eltis  &  Bon. 

J.  R.  Garrett  Co. 
MODESTO— 

The  M04le.no  Lumber  Co. 
NAPA- 

A.  Hatt  Warehouse  &  Lbr.  Co. 

F.  G.  Moyse. 
OAKLANl>- 

C,  W,   Emery,  1366  23d  ave. 

Howard  Co.,   Howard's  Whart.  1st  & 
Market  St. 

C.  J.  Jacobson,  WO  Union  St. 

Pierce    Hardware    Co.,    IICS    &    1110 
Broadway, 

Remlllard  Brick  Co.,  Clay  N.  W.  Cor. 
2d  at. 

E.  B.  &  A.   L.   etone  Supply  Co.,  MO 
Broadway, 
PASADENA— 

The  L.  W.  Bllnn  Lumber  Co. 

Kerckhoff  Cuyner  Mill  &  Lumber  Co. 

Patten  &  Davles  Lumber  &  Fuel  Co. 
PBTALUMA— 

A.   Kahn, 

Geo.  P.  McNear. 


POMONa— 

Bllnn  Lumber  Co. 

KIrckhorr  &  Cuiner. 
RED   BLUFF— 

Holt  ft  GreBB. 
REDLANDS— 

Newport  Lumber  Co. 
RIVERSIDB- 

GUl  Norman  Co, 

Newport  Lumber  Co. 

RusB  Lumber  and  UlU  Co. 
SACRAMBNTO- 

Cowell  &  Co.,  SOS  I  St. 

W.  P.  Fuller  Co,  1078  Second  St. 

KreuEberBcr.  S13  I   St. 

Shaw  Ingram  Batcher  Co.,  a"  J  St 
BAN  BERNARDINO— 

John  a.   BIkleman. 

Gill  Norman  Lumber  Co. 

Adolph  Johnson. 

Wilcox  &  Rose  Co. 
SAN  DIBGO- 

Henry  Cowell  Llrae  &  Cement  Co. 

J.  8.  Schirm,  foot  of  3d  and  4tb  9U. 

Sprecklea  Broa.'  Commercial  Co,,  At- 
lantic and  G  ats. 

Wvman  Qreunfltke  &  Co. 
BAN   FRANCISCO— 

Alaana  Cement  Co.,  634  Mtaslon  St 

Alaen's  Portland  Cement  Wks.,  Mills 


Cemi 


rannan  Bt. 
8.  H.  Church,  307  Banaonie 
Henry  Cowell,  Zll  Drumm 
Forbes  Broa.,  307  Banaome 
Glrvln  &  Eyre,  307  Calltor 
W.    H.    Grace   &   Co.,    Calll 

H.   T.   Holmea   Lime  Co.. 
mento  Bt. 


:    Co.,    Tenth   and 


Meyer 

H.    M. 

Newhall 

&  Co., 

Joseph 

Scheerer 

4    Co 

lan  -Sts. 

John  Tuttle.  61S 

HaUht 

Uflona 

Portland 

Cemen 

BAN    LBANDRO- 


Fred    Schmidt. 
SANTA  ANA— 
H.   E.   FrlelHter. 
C.   E.  Granard. 


H.  E.  Smith. 

SANTA  CLARA- 
J.  C.  McPherso 
Facmc  Mfs.  Ca 

SANTA  CRUZ- 


k-  Cowell  ft  Co. 


I  Google 


DEALERS  IN  CEMENT. 


8ANTA  MONICA— 

t  &  Nebeker. 
SANTA  ROSA— 

vr.  p.  Bagley. 

Frank  Berka- 

J.  E.  Mailer. 

E.  E.  Morrow, 

W.  L.  HuBrel. 
BOUTH  RIVERSIDB- 

Fraier  Broa. 
STOCKTON— 

Clark  &  Menery. 

HaiDinoiiil   &  Tardley. 

San  Joa<iulii  Brick  Co. 

Stockton  Ice  &  Fuel  Co. 
VALLEIIO- 

,  J.  R.  Aden. 
VENTURA— 


Peoples 


mber  Co. 


r  &  Supply  Co. 


ira  County  Lum 
W  AT  SO  N  V I  L,LE— 

Otto  atoeaaer,  337  Ma 
WOODI^ND— 

Bira   Lumber   Co. 
est  Valley 


T.  J.  Flynn. 

Horrell  HdW.  Co. 

Lewis  H.  Tomklm  Hdw.  Co. 
BOULDER- 

F.  C.  Maya. 

McAllister  Lumtx 

J.  M.  Taylor. 

M.  S.  WhItBley. 
CANON  CITT— 

Btesa  Lumber  Co. 

Campbell   Lumber  Co. 

D.  E.  Gibson  Lumber  Co. 
COLORADO  SPRINOS— 

Crlssey  Fowler  Lumber  Co. 

El  Paso  Lumber  Co. 

Newton  Lumber  Co. 
DENVER- 
Geo    A.  Barrowa  Lime  Co.,  192S  ISth. 
Chicago  Lumber  &  MIg.  Co.,  IBth,  cor 

Basett  Bts. 
Francis  J.  Plflher  &  Co.,  1709  15th  St, 

Sf.  TV,  Cor.  Larimer  Hud  Ttb  St. 
(I.  H.  Howard  Pre*,)  O.  H. 
Bawr,  Secy.i  B,   Golden,  TreBi.) 

Hallack  Lumber  &  Supply  Co.,  N.  W. 
cor  Gilpin  and  39th  Ave. 

lUlnoiB  Steel   Co- 
Sale  Agt.),  625  Cooper  I 

Charles  McBrlde.  2046  Sto 

UcPhee     &     McQlnnlty. 


DetireT-Ciinrtniiell. 
Sdward  W.   Hoblnnon,  N.   E.   cor  W. 

Iowa  Ave.   and  S.   Evans. 
Rooky   Mountain   Fuel   Co.,    1010  16th 

e-Nawton    Lumber   Co..   23(1 


r  Bldg. 


The  Renton  Fire  Roofing  Co.,  1815  Ar- 
apahoe .  at.  (J.  B.  Hlnohman, 
PreB.;  B.  W.  Hlnchman.  Secy.:  W, 
H.   Renton,   Msr.) 


Tha    Sai 
and  £ 


ake  Sts. 


Seubert  &  Helmbecker,  729  16th  Bt. 

3.  F.  Threewlt.  19th  and  New  Haven. 
FLORBNCE- 

Albert  Brown. 
FORT  COLLIN8- 

Corbln-BlacU-WllHon  L.  Co, 

8,  B.  Purdy. 
GRAND  JUNCTION— 

Mayo  &  Endner. 

Ramey- Perce   L,    Co, 

P.   A.    Rice. 
GOLDEN— 

J.    H.    Under   &  Co. 

H.  T.   Quick. 
GREELEY— 

W.  L,  Clayton. 

Wm.  May  her. 

Nell  I  Bros. 
JULESBURG— 

C.  F.  Iddings. 
LA  JUNTA- 

LEADVILLE— 
The  John   Harvey  Fuel  &   Feed   Co. 
cor.    13th   and  Hemlock  Sis. 
LONG MONT— 

D.  C.  Donovan  &  Co. 
Longman  t  Lumber  Co. 
H.   Rldditord   &  Co.      . 

OURAY- 

B.  Rl  Tnylov,  Box  SttS. 
PUEBLO- 

Hushea  Bros. 

Newton  Lumber  Co. 

Pueblo  Lumber  &  Mfg.  Co 

Standard  Fire  Brick  Co. 
ROCKY  FORD— 

English  Lumber  Co. 

Gibson  Lumber  Co, 
SALIDA- 

S.  M.  Jackson  Lumber  Co. 

Sallda  Lumber  Co. 
TELLURIDE— 

Stubbs  &  Jakway. 

Tomklns-Hunl  Hardware  Co. 
TRINIDAD— 

O.    L.   Davis. 

Hughes  Bros. 
VICTOR— 

Colo.  T.  &  T.  Co. 

COMNECl'ICUT. 

ANSON  I  A— 
Ansonia  Flour  ft  Grain  Co. 
Royal   Hal  brook. 
Lockwood  Hotchklss. 
Charles  B.  Wcioster. 
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BBICGEPORT- 
The  H.   M.   Purdy   Co. 

Wheeler  &   Howes. 
BRJBTOIj- 
r>.   B.  Judd  ft  Co. 

Sailon  &  Strong. 

Stedman  &  Co. 

S.  A.  Wilder  &  Son. 
DAN BURY— 

Robt.  a  HlHOOck.  11-13  Centre. 
DANlBLaON- 

J.  A.  Nichols  &  Co. 

C.  A.  Young  &  Co. 
DERBY— 

F.  Hallock  &  Co. 
FARMINQTON— 

N.  O.  Keyea. 
GREENWICH— 

James  Maher. 

Smith  &  Maber. 

Waterbury   &  June. 
HARTFORr>— 

Snh  Belden  &  Son.  69  Commerce  SI. 

BlLllngB'  SldewaJk  &  Masons'   Supply 
Co.,   415   Sbeldon  St, 

Chas.  Coburn,   1E4  State  St. 

Van  Name  &  Co..  27S  Asylum  St. 

Watson  &  JackBon,  2S3  Sheldon  St. 
JBWBTT  OITY— 

H.    B.    Chunl 


Nausatuck  Lumber  &  Coal  Co. 
NEW   BRITAIN— 

Ctty  Coat  &  Wood  Co..  246  Main  3t. 

New  Britain  Lumber  &  Coal  Co, 

People's  Wood  &  Coal  Co. 

T.    B.    Wilcox. 
NEW  HAVBN- 

E.   A.   Chatfield  &  Co. 

The  Warner.  Miller  Co. 
NEW  LONDON— 

Bishop  &  Co.,  ffl  Water  Bt. 

The  F.  H.  &  A.  H.  Chappell  Co..  SSfl 

Moses  Darrow,  gl  Water  St. 

The   FlBhers     Island     Mtg;.      Co.,     81 
State  Bt. 

Wm.  HlgelnB,  3«6  Bank  at. 
NORWALK— 

John  H.  Ferrta. 

Charles  T.   Leonard. 

A.   J.   Meeker  &  Co. 

Raymond  Bros. 
NORWICH— 

Carpenter  &  Williams. 

Peck,  McWltliBms  &  Co. 

S.  J.  OSBORN.  JR.  «  CO. 

Asphalt  and  Qranitold 

ROOFINO,  FLOORS  AND  WALKS 

Combined  Curb  and  (fatter 
Paarl  aM  Eggleniw  Ave..  CMCMNAII,  OHIO 


PUTNAM- 
John  A.  Fox  &  Co. 
Perry  &  Biom. 

The    Wheaton    Building     &     L 
Co.      E.  M.  Wheaton,  pres.  &  mer.; 
E.  M.  Corbin,  aec'y.  &  treaB. 
ROCKVILLE— 

Frank  Grant. 

George  W.  Hill. 
SHELTON- 

D,  W.  Clark. 
SOUTH  I NGTON— 

Southlngton  Lumber  &  Peed  C 
SOUTH  NORWALK- 

Baymond  Brae. 
STAFFORD  SPRINGS— 

El  C.  Dennis. 

W,  E,  DImond. 

Glover  &  Son. 
STAMFORD- 

L.  Blonde]. 


Bronaon  Bros. 

Hotchklss  Bros.'  Co. 
UNIONVILLE- 

The  Parsons  Lumber  and  Hardwa 
Company.  Dan' I  Mason.  Pre 
Luke  A.   Parsons,   Becy.;    John 

Sanford  &  Hawley. 
W  ALLIN  GFORD— 

Horace   BatsTord. 

Dlekerman  Hdw.  and  Sup.  Co. 

H.  B.  Todd  A  Son  Co. 

C.   F.   Wooding. 
WATERBURT— 

Apothecaries  Hall  Co. 

C.  V.  &  T.  F.  Atwood. 

Gaffney  &  Martin. 

Chasl  Jackson  &  Son. 

J.  W,  Jaftney  &  Co. 
WILLIMANTIC— 

C.  L  Boss. 

Hiilhouse  &  Taylor. 

Geo.  K.  Nason. 
WINSTED— 

Bronsrm   Bros. 

J.  C.  Burwell. 

Culver  &  Borstol. 

J.  W.   Roe. 

DB  LA  WARE. 

DOVER- 
SI  auEheter  &  Bice, 
UK  U  RtJETOWN- 
W.  J.  Thoroughgood. 

MIDDLETTOWN- 

MILFORD— 


A.    K. 


,,  Adkina  &  Powell. 
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NEW  CASTl^E— 
J.  F.  I3Iaaon. 

C^Btle  Brick  and  Ume  Co. 
WILMINGTON— 

Churlea    Viar aer    Co,,    Eiinltable 
Bids. 

DISTRICT  OF  COLUMBIA. 

WASHINOaxJN— 
Alpha  PortlHna  Cement  Co.,  11th  St. 

&  N.   T.  Ave.,   N.   W. 
Barber  A  Ross,   61*  11th   St.,   N.   W. 
~    ":er,  Gea  M..  Ml  New  York  Ave., 


JACKSONVILLE— 
Oeorce  R.  Fvstu,  iv, 

Chas.  R.  Tyson. 
KEY  WEST— 
Wm,  Curry-s  Bona. 

Wra.  A,  Johnson  &  Bro. 
I~AKE  CITT- 

A.  B.  Hart. 
OCALA— 

Mclver  &  McKay. 
PALATKA— 

W.  R.  Merryday. 


.  W. 
Clark,  Bdwacd  T.,  Delaware  Ava.  & 

G  at..  N.  E. 
Coming,  John  Herbert,  B20  13th  St., 

.   Valley  Cement  Co.,   S02 
.   W. 

Washington   Savlnga 

N.   Capl- 

Hartig,  GuBtav.  BOS  H  St.,  N.  B. 
Hartlg,  Louis,  ICOl  7th  SI.,  N.  W, 
Jones,   Henry   A.,   New  Jersiey  Ave. 

&  D  8ts,.  N.  W. 
Keystone  Plaster  Co.,  6th  St.,  Whart, 

8,   W, 
WllUam  F.  Lewis.  IBM  7lh  St.,  N.  W. 
UcGlll,  Jamea   H.,   McQllI  Bldg. 
National  Mortar  Co.,  612  F  St.,  N.  W. 
Potomac   Hydraulic    Cement   Co.,    930 

P.  81.,  N.  W. 
Power.  Thomas  W.,  902  F  St..  N.  W. 
..  Robert  P..  610  13th  St..  N.  W. 
SctioepC,      Alexander    H.,    1413   G   St.. 

N.  W. 
SchoepI,   W.   Kelaey,   1413    G    St.,   N. 

Stler,    Fernando    H.,      490     Louisiana 

Sutherland    Bros.,    Washington    Sav- 
ings Bank  Bldg. 
Walker,    Noble   J.,    Florida   Ave.    & 

8th  St.,   N.    W. 
Walker.    J.    T.,    Sona      204    10th    St., 

N.   W. 
Walera,  J.  Q.,  ft  Son,  104B-1047  32d  SL, 

W. 
■Wheatley,    Joseph    M.,    314    lOth    St., 
S,  E. 

rLORIDA. 
?EHNAND1NA- 
F-  W.  Hoyt  &  Co. 
-Kelly  Bros. 
BAIXEBVILLE— 
Balrd  Hardware  Ca 
J.  R.  EMdlns. 
T.  F.  Thomas. 


Gil  more  &  Davis  Co. 
L.  C.  Yaeger. 
TAMPA— 
Burton  E.  Coe  Co. 
I.  S,  Glddlna  &  C«. 
Knight  &  Wall  Co. 
So.  Lbr,  Sc  Supply  Co. 

GEORGIA. 

ALBANY- 

Cruger  &  Pace. 

J.    D.    &  B.   Li.   Weston. 
AMERICUS— 

L    G.   Council.  • 

P.   L.    Holt. 

Johnson  &  Harrold. 
ATHENS- 

J.    H.   HugBlns   &   Son. 

E.    L.    Lyndon. 

Moss  Mtg.  Co. 

W.  J.  Smith   Sc  Bros. 
ATLANTA— 

Dunning  &  Son,   14  N.   Forsyth  St. 

Holdt   &    Bulllngton,     836     Equitable 
Bldg. 

V.  H.  Krlegehaber,  6  N.  Forsyth  St. 

C.   P.   Murphy   &  Son,  B  N.  Forsj'th 
St. 

Byron    Sanders,   ZVA  Whitehall   St. 

Sclple  Sons,  S  Loyd  St. 
AUGUSTA— 

Burum  Miller  &  Co. 

Nlson  &  Co. 

W.    J.    Rulhertord   &  Co..   102  Wash- 
ington St. 
BAIN  BRIDGE!^ 

Johnson  Hardware  Co, 


E.    J.    Willis   &  Co. 
BABNBSVILJjB- 

Turner  &  Prout. 
BRUNSWICK— 

Coney  &  Parker. 
CABTERSVTLLK- 

Ladd  Lime  Works. 
CEDARTOWN— 

J.  H.  Dodds. 

Hall  &   Bacr. 


ii,Goo(^lc 


DIKECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 


COLUMBUS— 

Wm.  Beach. 

Bush  Hardware  Co. 

T.  L.  Qruyard,  I3I8-1J»  First  ave. 
CORDELE- 

Cordele  Baah,  Door  &  LAimber  Co. 
DAW80N- 

W.  W.  Farnum. 

Variety  Worka  Co. 
EL.BERTON— 

Etberton  Hardware  Co, 
GAINESVIIXE- 

J.  R.  CannlDK. 

C.  L.  Deal. 
GRIFFIN— 

■W.  H.  Newton  &  Co. 

Newton  Coal  &  LumUir  Co. 
LA  GRANGE— 
•  H.  C.   Buller. 

Plk"   Bros. 
MACON-. 

T.  C.  Burke,  368-382  Third  St. 

Uarsee  &  Felton. 

WllUnghain  Sash  and  Door  Co. 
MARIETTA— 

Anderson   Bros. 
-      L.   Black  &  Son. 

C.  E.  Henderson, 
MI1jLBDGEVIL1.E— 

Cook  Lumber  Co. 

J.   R.   Hlnes, 
MOULTRIE- 

J.  W.  Dukes. 

A.  Huber. 
NEWNAN— 

W.    S.    Aakew   &   Co, 

R.  D.  Cole  Mtg. 
QUITMAN- 

G.  W.  Aurett. 

J.    H.   Wade. 
BOMB- 

N.  B.  Bale. 

N.  J.  HulTaker. 
SANDBR8VILLB- 

C.  A.  Adams, 
SAVANNAH— 

C.    M,    Gilbert    &    Co,,      Bay     &     W 
Broad  Sts, 

Andrew   Hanley    Co,    (T.   J.    Dlnklna 

THOMABVILLE— 

J,  W,  Dlllen. 

J.  F.  Bvans  ft  Son. 
VALDOaTA- 

Boothe  &  Kent, 

C.  B.  Pee  pies, 
W AT CROSS— 

D.  J.    Crawley. 

S.  A,  Marshall,  9  Lott  St, 

IDAHO. 

BOISE  CITY— 
EazleaoD  Lumber  Co. 
Thos.  Plnegan, 
Goodwin  Lumber  Co, 
Ridenbaush  Lumber  Co. 


POCATELLO— 
■   J,  W,  Harvey, 

R,  Sevlce  &  Co, 
WALLACE— 

Anderson  &   Potter. 

JosEih  Turner. 

ILLINOIS. 

ALTON— 

Henry    Watson. 
ANNA— 

Finch   &   Schick. 
ARCOLA— 

The  Cenlral  Lumber  Co,  (F,  H, 
JonoH.  PreB,,  Tuscola;  Gto,  Bfnl, 
V.  Pres,,  Chicago;  H.  W.  Pa-.ten. 
Treas.  ft  Msr.), 

W.   W,    Hawkins   &   Co. 
AURORA- 

J.  E.  Sallsberg  &  Co, 

While  &  Todd. 
BEABDSTOWN- 

Beardstown  Lbr.  &  Grain  Co, 

BorchMrill  A  Stelna. 

W,    H,    Rhineberger, 

Schmoldt  Bros. 
BBLLBVILI.:^- 

Frtd   C,    Daab, 

Re<b    Bros, 

Christian  SchaeCer. 

belvidhre:- 

O,  H.  Wright  ft  Co. 
B  LOOMINGTON— 

T.  F.  Harwood  A  Sons. 

Parker  Bros, 
CAIRO— 

H,  H.  Halliday. 

Kelly      Bros'.      L 


Chaa,  Lancaster, 


,    Co,,     J911   Com. 


Dan  Maekret  &  Co, 
CABLINVILLE— 

C.  P.  Barrick  ft  Co, 

McClure.    Hemphill  &  Rcss 

Jno,  Maody  *  Hon, 

Shale.  Brick  ft  Tile  Wks. 
CARROLLTON— 

L.  S,  Bushwell. 


M.  J.  Heirrlch  ft  Co. 
W,   E,   Lyon  ft  Co. 
D,   S,    Strader. 


U.  Condlt  ft  Son, 
Chas.  A.  Gloie. 
J.   W,  Tate, 
CHAMPAIGN— 
Alexander  Lumber  Co, 


r   Co. 
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Bunl 


.  Allen  & 

RABLE8TON— 
Fuller  Bras. 
Qinther  &   Bon, 
O.  B.  Qrlffln. 
lUnton  &  Son. 
HICAGO— 
Almi 


Chamber 


(  Com 


Chilean— Conlinued 
Milwaukee  C«i 

HadtaoB. 
Monolith   Port.   Cement   Co., 

Dearborn. 
ThonuB       HonldtnK       Co. 

CliBiiiltci*  al  CoBUHcrce. 
John  Munch,  US  11th. 
E.    B.    Myers,   60B   Chamber 


American     Cement     Co.  1»10,  ISS 
IVaahlnKton  flt. 

GuBlav  Backman.  S14S  Muskegon  Ave. 
Banner  CrnHnt  Co..  HOD  MasoBlo 
Temple. 

H.  W.   Barker,  8487  "W.   Twelfth  St. 
Barrett     Mtg.     Co.,    1216    Merchants' 

lioan  &  Trust  Bids. 
Sheldon     H.     Ba--ett.     Haranelte 

Kldic. 
Beauclerk.  Blglow      &    Co.,    1635,      M 


Co.,   HOZ,   188 


ChlcaBo  Ballast  Co.,  TBe  Bookerv. 
ChlcBBO    Cement     Coating     Co.,    737 

Monadaock. 
Chicago    Cruahed    Stone   Co.,   928,    IIIB 

LaSalle. 
Chlcnso     Portland     Cement     Co., 

Stock  Elxcbanre. 
Thoroaa  Connelly,  311  Oxford  Bld(t. 
Bdwnrd    L.    Cox,    1511    Marqnettc 

BIdK. 
G.  P.  Culmer  &  Son.  7S26  Woodlawn. 
Wm    E.  Dee,  219  Royal  Ins.  Bld«t. 
Georve  W.  DeSmet,  817  Chamber 

of  Commerce  BldK. 
Dlcklnaon  Cement  Co.,  911  Marquette 

Bld^. 
Dolese  &  Shepard  Co.,  184  LaSalle  St. 
Jokn  Druecker.  109  It.   Canal    St. 
Empire   Portland   Cement     Co.,     737 

Monad  nock. 
Ford  Mfg-.  Co.,  731-33  8.  Ashland  Ave. 
Frey  &  Bruckner,  808  N.  AHbland, 
Ciarden    City    9aod    Co..    iao;i.    88 


WorkB,  1511   Mariinetle  Bids. 

J.  T.  Haynes,  317  Chamber  of  Com- 
merce Bids. 
Jenkins-Reynolds  Co.,   1210  Chamber 
o(  Commerce. 

J.  J.   Johnson  Cement  &  Uroe  Co., 
JD3,  IBS  Madison. 

Lob  Bros..  IMS  Belmont. 

Marblehead   Lime    Co..    11(6   Maaonic 
Temple. 

Marquette  Cement  Co..  931,  EOi  Dear- 

A   J    McBean  A  Co,  1,  TS  LaSalle  St. 
Heacbnm  A  Wrl»lit,  309  Chaml.er 


Otiey  Cen 


I   Co., 


i  WaalilnK- 


PeerlesB  Cement  Co.,  9S8,  HM  LaSalle, 

C.   H.   Rose  Co.,  SB,   Uifl  LaSalle. 

C.  B.  Schaaffler,  937  flonadnonk  BIk. 

Fred  Schulta,  eM  S.  Halated. 

Sears  Humbert  &  Co.,  1310  Cham,  of 

Stearns    Lime    &    Stone    Co.,    165    B. 

Randolph. 
Henry  F.  Treadway,  928.  108  LaSalle. 
lltica  Clement  Asa'n,     308     Cham- 

ber  of  Commerce. 
Utl*a  Cement   Co.,  »S   Market   St. 
I.  A.  Viall.  W.  11*«  S.  Halstead  St. 
Western  Cement  Co.,  718,  138  Wftsh- 

N.  A.  Williams  Co.,  219  Washington. 

WlBConsln  Ume  &  Cement  Co..  606 
Cham,  of  Com.  Allen  B.  Cook, 
Pres  ■  N,  J.  Druecker,  V.  Pres.;  B. 
B.   Myers,   Secy.;     W.     L.     Wood, 

Wm.  Wright,  1636,  84  Vanburen. 
CHILLICOTHB- 
Chlilicothe  Lbr.  Co. 
H.  &  B.  F.  Hunter. 
CLINTON— 
R.  B.  Day  &  Co. 
Kent  &  Co. 
Walter  Taylor. 
COLCHESTER— 
a.  D.  Mills. 
J.  O.  Moon. 
DANVILI£- 
M,  Qunor. 
N,  K.  Holden. 
Hoot  on  Bros. 
S,  Q.  &  B,  C.  Lamm. 
McMillan  &  Hill. 
Fred  Prast. 
DECATUR— 
F.   C.   Belier. 
Decatur  Hard.  F-  Co. 
V.  H.  Parke  &  Son. 
DEKALB— 
Carter  &  Mosher. 
E.  F,  Nichols. 
John  Nichols. 
L.  C.  Schermerhorn. 
Geo.  TervlBt^e. 
DIXON— 
E.  H.  Crabtree. 
Dan' I  Cnrran. 
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DOWNER'S   GROVE— 
C.  B.  HuKhes  &  Co. 

Geo,  T.  Hughes. 

MertB  &  MQcheL 
DWIGHT— 

W.  H.  Conrad. 

Geo.  W.  Flagler. 

John  Stewart. 
EAST  BT.  IJOUI8— 

W.  H.  Hill  Lime  &  Cement  Co. 
BDEaiaTBIN— 

H.  &  E.  F.  Hunter. 

edwardsvillb;- 

Frank    J.    Barnett. 

John  Stolze  &  Son. 
EFFINGHAM— 

Austin  Lumber  Co. 

Wiiai  Leddy  Dumber   Co. 
BLGIN- 

Adams  &  Seymour,  200  Douglas  Ave. 

Edward   Bell.   461  Enterprise. 

Wro.  Bell,  Room  2.  McBrlde  BIk. 

Elgin   Brick   &   Tile   Co.,   163   Doug- 

E.   I.  Gerry,  517  Chicago. 
David  H.  Heger,  HI  Division. 
Knickerbocker  Ice  Co.,  10  River  St. 
Henry  McBride.  T  5.  State  St. 
John  8.  Wilcox.  108  Douglas  Ave. 


E.  W.    Fischer  6   Co. 
W.  ■Qverkarap  &  Co, 

BVANSTON— 

Geo.    Brlgnall, 

Carrier,  Cement  Dealer, 

Evanston  Elevator  &  Coal  Co. 

Leonhardt   Bros. 

B.  B.  Noyea. 
FAIRBTJRY— 

W.    II.    Bartlett. 

Jesse  Stevens  &  Co. 
FAIHFIEajD— 

Dickey.   Summers   Se  Kramer. 

FalrSeld   Lumber   Co. 
PREEIPORT— 

R.    L.   Cummin gs. 

Mrs.    Jennie    Grant. 
FULTON— 

W.  C,  &  J.  C.  Bnyder. 
GALENA— 

M.    Frlesenecker. 

F.  Linenfelser. 
Wra.  Slnlger, 


T.  W.  SPINKS 

SEWER  PIPE,  CEMENTS 

MB  BUIU1IN8  HATEMALS 

South.   COVHMT0tl,iCr. 


Thomas    Keefe. 

Hiram   Mara. 

J.  C.  Bimoson  &  Co. 

Terry    &    Lewis. 


J.  W.    Qoss  &  Co, 

Turner    &    Brown. 

F.  U  Wlnaor, 
GENEVA- 

Lei nde Cher  &  Hawkins. 
GIBSON  CITY— 

Kelser  &  Holmes  El.  Co. 

Bpaulding  Lumber  Co. 
GIRARD— 

Boston  &  Thompson. 

Flood  &  Lowe  Lumber  Co. 


GRATTVILLB— 

J,  M.  Blood  ft  Bro. 
GREENVILLE— 

J.  O.  Allen. 

E.  H.  Bigard. 
C.  Chappie. 

H.   B.  Hcninger  ft  Co. 
S.  Leppard. 
L,  J,  Meyer, 

Urban  Wlllman. 
HARRtSBURG- 

J,  B,  Ford. 

Robt,   King, 
HARVAHD- 

W,  D,  Hall. 

Lake  &  Harris. 
HARVBT- 

Harvey  Coal  Co.   (not  Inc.),    A. 
Campbell  ft  Mrs.  M.  M.  Wood. 

Wausau   Lumber  Co. 
HENRY- 

H.  and  E.  F.   Hunter. 
HIGHLAND- 

S.  Mart). 

F.  B.  Supplger. 
HIGHLAND   PARK— 

John  Middle  ton. 

RaRcn  &  Baker. 

Alex.   Robertson, 
HILLSBORO- 

H.  M.  Howetl. 
HINSDALE- 


J.  H,  Dyer  Lumber  Co, 
Hoopeston  Lumber  Co. 
JACKSONVILLE— 
B.  P.   Andrews  ft  Sons. 
J.  B.   ft  G.  S.   Russel. 
Smith   ft  Stlmoson. 
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lERSEYVIIXB— 

Jolin  Christy. 

B.  Coclye!!  Lumber  Co. 

Fred  Jacobs. 
JOLIBT— 

Weiden  Buck.  SlI  Cam  St. 

Chicago  Ballast  Co. 

Hayes,  en  Caas  S 


Braytob  &  Kern. 

H.  Dufault. 

Ablal  Hawkins. 

Kankakee  Stone  &  Ume  Co. 

Langmati  &  Son. 

H.  G.  RIsaer. 

C.  Rueble.  IZ-IG  "Weat  Ave. 


Porter  &  Traak. 

Prank  F.  Whlffen. 

George  A.  Wyatt, 
KNOXVILLE- 

Beamer  &  Lacy. 

C  M.  'Weeks. 
UCON- 

Huater,  Allen  &  Co, 

Conrad  Pelntner. 

John  Sbaw. 

George  F.  Wlghtman. 
LAORANGE- 

East  Lagrange  Saxid  Co. 

D.  A  Lyon. 
La  SALLE— 

Castendyke  Bros. 

L  C.  Glbaon. 

Hunter,  Stevens  &  Co. 
LEMONT— 

"    L,  Derby. 

...  J.  Helblg. 
LE  ROY— 

J.  W.   Evans    Son's   Co.  - 

F-  H.  Pierce  &  Co. 
LBWISTOWN— 

W.  u,  Simpson, 

Robert  Temfel. 
LINCOIJJ— 

A.  L  Ottz. 

Speilman  A  Spltl'y. 
LOCKPORT— 

Norton  &  Co. 

T.   F,   Ryan. 
Macomb- 

Foullte  &  Slmeral. 

Joseph  Gainage. 

Chaa.  Hannan. 
Karshau:^ 

H.  Barnesberger. 

Edwin  Booth. 
KABCOUTAH- 

G*o.   W.    LJBcher. 
MATTOON— 
■  Loomla  *  Rose. 
WETR0P0LI3  CITT- 

'    J    Gtbbona. 


MO  LINE— 

Beder  Wood, 
MOMENCB— 
J.  J.  Klrby  &  Co. 
B.   L.    Tabler. 
MHJNDOTA— 
Jack   &   Conkev. 
Milter  &  Scbmldt. 
P.    Eockev. 
MINONK— 

A.    B.   Klnn. 
MONMOUTH- 
E.  A.  Lord  Fuel  &  loe  Co. 
Monmouth  Lumber  Co. 

Andrew   W.   Ryan. 
J.    W.    aipher   &   Co. 
MONTICELLO— 
Oeo.  Blaln  ft  Co. 
Jno.   Maier. 
A.  L.  Stnrltler- 


J.    M.    Buitch. 

Ferault   &   Bon. 

Potter  &  Jobnaon. 
MOUND    CITY— 

G.  F.  Meyer  &  Co. 

Mound  Clly  Crystal  Ice  Mtg.  Co. 
(Thos.  Boyd.  Prej.;  E,  A.  Wilson. 
3ecy.  &  Treas.;  G.  J.  Murpliy, 
Mgr-), 

Q.   J.   Murphy. 

Parks  &  Hlrelns. 
MOUNT  CARROLL— 

W.  H.  Wlldey, 
MOUNT  OLIVE— 

Niemann  Broa. 
NAPERVILLB- 

A.  H.  Beidelman. 

M.  Schwartz  &  Co. 
NA8HVILLB- 

Deuoker  &  Smith. 

W.  O.  Welhe. 
NORMAL— 

H,  W.  atlUhammer  &  Co. 

E.   E.  Van  Hook. 
OAK  PARK— 

Bryant   Bros. 

A.  Elnfeldt. 
OLNBT- 

Olney  Paving  &  Tile  M'C'g.  Co. 
OTTAWA- 

Hamllton  &  Vincent. 

Scherer  &  Glelm. 
PANA— 

The  O.  H.  Paddock  Lumber  Co. 

C.  B.  Phelps. 
PARIS— 

McCord  &  RIsser. 
PropHt  Lumber  Co. 
PAXTON— 


The  Grove  & 
PEKIN— 
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•11, 

J.  G.  Nola 

laher.  100  Ceda 

St. 

ST.  CHARL 

1  &  Song,  230  De 

chman  Ave. 

St.  Charle 
Weet  Side 

ckemer    &     Co 

,    aajj    W. 

Inc.    W. 
more);  J 

fl  Co..  513  S.  W 

ashlnston. 

&  Mkt. 

iBon,  VB  8.  W^ashlngton. 

8AVANNA- 
J.  D,  Fulr 
SHAWNEE 

IRG— 

Goetiman 
KrebB  &  i 

aney   &   Co. 

A.    K.   Loi 

■VILLB- 

phy. 

8,  W.  &  J, 

ans^n. 

SPARLANE 

H.  &  E  T 

Co. 

8PARTA- 
J.    8.'   BrO' 

9PRINGF1E 

ON- 

Baker  &  I 

n  Lime  Assocla 

tlon,    E.  B. 

H.  C.  Irwl 

N- 

Peter  Vre. 

Is  &  Sod. 
.no  &  Son, 

8TAUNTOK 
H.    C.    Bu 

DarllnetOB 

Lumber  Co.,  BS  Bway. 
Meyer,  115  Delaware, 
f  Bros.,  928  Bway, 

STERLING- 
MoBee  Dili 
John   Peel 

STREATOR 
J.  C,   Am* 
G.    A.    Sch 

Streator  L 

3- 
iflen. 

SULLIVAN- 
Alexander 
O.  J.  Gani 

h's  Pool. 

SYCAMORl 

Holcomb 

in  Sant. 
Irater- 

N.   Side  L 

Sycamore 

TOLUCA— 

3- 

J,  B.  Port 

Uelt. 

TUSCOLA- 

•aee. 

\ND- 

F.    H.  Jon 

■on    Lime    Ass 

n.       E.     B. 

C.  A.  Bes< 

]OKS 
)EMENT 


WW 

Hydraulic  Cement.    By  F,  P,  Spalding »■" 

Portland  Cement.    By  Charles  6.  JamiesoD ■" 

Clark's  Hand-Book  on  Cements... ;  "• 

Portland  Cement;    its  Manufactnre.  Testing  and 

Ub6.    BvD.B.  Butler.  380  paaefl,  H5  illustiaUoos  l-J" 
American  Cements.    By  Uriah  Cummings '■* 

'•'MUNICIPAL  ENGINEEniNQ  COMPANY 


.Google 
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VENICE— 

Cato  Abbott. 
Lueke  &   Selb. 

G.  A.  Nleioann. 
VIHGINIA- 

Le«  8.   Kllas. 

F.  L.  aharpe. 
WARSAW— 

Clippert   &   1 

D.  H,  ~ 
WATSEKA- 

Guild    Bros. 

J.  N.  Heroe. 
WATTKBGAN— 

F.  BalratdW. 


Jno.  Sutclltre. 
WHITE  HAL.L- 
Worcesttr  liumber  Cq.,   F.   F.   Wor- 
cester.    Free,     and    MgT.;     H.     H. 
TunlBon,    Secy. :    W.    A.    Dillman. 

WILMETTB— 

HoftDian  Bros. 
WINCHESTER— 

Hunter.  Allen  &  Co. 
WOODSTOCK— 

Dacy  Lumber  Co. 

W.  D.  Halt. 

INDIANA. 

ALBANY— 
HcCarmlck  &  Sons. 
Meiver  &   Ayres  Lumber  Co. 
ALEXANDRIA— 
Brannum  Lumber  Co.,  S02-B16  S.  Curve 
St.     CF.   I*     Mercer.     Prea.:     W.   S. 
Brannum,    Secy.,    Chlcaeo;    J.    G. 
Brannum.   Treaa,  and  Mgr.) 
The  Davla  Lumber  Co, 


J.  W.    Ualler   A   Co..   JntrkHon 
and  BtK  Fonr  R.  R. 

E.  G.  Vernon  &  Son. 
1 
^.   Gilbert. 

.   Mtller. 
le]  Shank. 


H.  C.  Martin  &  Co. 

Z-  L.   StearneH  &  Son. 
AUBURN— 

Auburn  Lumber  Co. 

A,  Lewis  &  Co. 

John   TruBh. 
AURORA- 

Georte  Heed. 

Gus   LanKley. 

Frank  Ma  Key, 

H.  P.  Si-aeth  &  Co. 

J.  C,  Wright. 


BEDFORD— 

lam-Fry  Lumber  Co. 

N.   R.   Lowder. 
BLOOMINGTON- 

H.   S.  Ansted. 

Glllflm  &  Co. 

David  Hughes. 
BLUFFTON— 

Studabaker,  Bale  &  Co. 
BRAZIL— 

Kattraan.    Tilley    &   Morg 

Gordon  G.  Kerfoot. 

McCrea.  Brown  Co. 

bRbmen- 

J.  H.  Stelneck. 

J.  F.  Weiss  &  Co. 
BROOK  VI LLE— 

Jos.  Fieber. 

John    FrieB. 

J.  H.  Master  &  Son, 

Peter  Welst  &  Co. 
BROWN  S  BU  RG— 

Greer- Wilkin  Eon    Co 
CANNELLTON— 

P.  Clemens  &  Sons. 

Jacob  Heck  &  Co. 

Mrs.  T.  Irvln. 

COLUMBIA  city- 
Job.  Champion. 
W.  W,  Kessler  &  Son. 

COLUMBUS- 

Heg*  &  Co. 

Geo.  Moyer  &  Son, 
C0NNBR8VILLE- 

E.  A,  EnoB.  East  Conntrs 

Heady  &  She  waiter. 
COVINGTON— 

M.  H.  Clark, 
cbawfordsvillb;- 

Jos.   Blnford  &  Son, 
The  Hall  Coal  Co. 
Frfd  Holtman. 
Smith  &  Duckworth. 
J.  W,  Stroh  &  Co. 


DANVILLE— 

Danville  Lumber  Cd, 
DECATUR- 

J.  D.  Hale. 

Calvin  Miller. 

J.  K,  Niblick. 
DELPHI- 

DelDhl  Lime  Co. 
Charley  &  G,  P.  Harley. 
W.   B.  Waaon  &  Co. 
DUNKIRK- 
Edwin  Hoover, 
Wm.    L.    Skinner. 
J.  L.  Sloush, 


r,o,i,,-,-,ih,.GoO(^|c 


DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 


ELKHART— 
Godfrey  &  Llvengood. 


M,    U-    Dem- 


EVANSVILLE- 
L.  M,  Bafrd.  520  W,  Wftti 
Win.  Elchel,  ZIS  W.  Ist  Si 
Bspenlaub  ft  Jobani 


IWl    E.     Dela- 


inck  I 


■-ultor 


,  422  Sycan 

John  B.  MoCorkle,  SOO  W 

Wm.  M^yer,  WO  EMKar  S 

IiOUlB  Oehlmann,  933  £L  C 

Theo.  E.  Rechtm.  27  L.  7th  St. 

Swormetedt  &  Sonntag,  E16  Main  St. 
PAIRMOUNT- 

Lindsey  &  Swain. 

Mercer  Branan  Lumber  Co. 

W.  H.  MInnlch. 
FORTVILLE— 

Qreer-Wllklnaon  Co. 
FT.  WATNE- 

Edward  M.  Baltes  &  Co.,  2T  N.  Har- 
rison St. 

E.  H.  F.  Brennler,  397  W.  De  WaM. 

Joa.  Derhcimer,  177  E.  J'ff?iEon  St. 

E.  H.  Ehle,  529  Broadwai'. 

John  Evers  &  Son,  329  Hanna. 

Wm.   Geahe,   78  Pearl. 

H.  A.  Grolhltman,  28  E.  4th. 

Hattersly  &  Ban.  46  &  48  E.  Main. 

Keller  &  Braum,  84  Pearl  St. 

E.  C.   Moellerlng   &   Co.,   »  Murray 
St. 

Wm.  Moellerlng  &  Son.  53-S9  Murray. 
C.  L.  Olda  Const.  Co.,  EBekron  Bldg. 
Trentman  Supply  Co..  fl  N.  Calhoun. 
Warrenburg  &  Buschlng,     El     Supe- 

F.  J.  Zlmraerly  &  Co.,  341  Calhoun. 
FRANKFORT— 

Given  Campbell  &  Co. 

Wm,  G.  Morrla  &  Bro. 
FRANKLIN— 

J.    M.    Dun  lap,    Aal. 

Robt.    Waggener. 
GARRETT— 

Garrett  Lumber  Co, 

Emll   Hill. 

GAS  cirr— 
J.  C,  Crawford  &  Co. 


J.  L.  VAN  NATTA  &  CO. 


Yabd— Cor.  L.  E. 


GOBHEIN— 

Goshen  Fuel  &  Supply  Co. 

J.   D.    Hebert. 

Freeman   Poyaer. 

C.  S.  Swank. 
ORE  ENC  A8TLE— 

C,  a.   Elteljorg. 

Daniel  Ketley. 
GRBENPIEJLD- 

J.  D.  Conklln  ft  Son. 

Greenfleld  Lbr.  ft  Ice  Co. 


f    Geo.  G.  Buseell. 

Chas.   H.   Johnaon. 

O.   L   Pulse  ft  Co. 
HAMMOND— 

Wm.    Ahlborn. 

Brie    Coal    Co. 

Hammond   Coal  Co. 

John  Iaws  &  Son, 
HARTFORD    CITY— 

J.  S,  Newbauer  &  Co. 
HUNTINGS  URGH— 

Christ   W.    Roetteer. 

Adam  Stratman. 
HUNTINGTON- 

E,  O.  Allman. 

C    E.   Bash. 

Martin   Mindnlch. 

Western  Lime  Co. 
INDIANAPOLIS— 

Alkman  ft  Scbwert,  30th  a  Canal. 

Balke  &  Krauss  Co.,   cor.  Market  & 
Mo. 

Columbia    Coal    Co.,    State   Ave.  & , 

Consolidated    Coat    ft    Ltme    Co.,   13 

Vlridnla  Ave. 
Prank  H.  Dell,  73O-40  E.  Waab. 

R.  S,   Foster  &  Co..  47  B'd  of  Trada 

Fred  Ga«pper,  420  Holmes  Ave., 

Greer- Wilkinson   Co. 

Hoosler  Transfer  &  Coal  Co.,  BIS  H. 

Delaware.  * 

Inealla  Lime   &   Stone   Co..   18  Huli- 

A.  H.  Keeport  ft  Co..  3U  W.  North. 
Juliua   Keller  ft  Son. 
Malott  Coal  &  lime  Co..  oor.  Mass- 

A.  B.  Meyer  &  Co.,  19  K.  Fen  a, 

Morgan  &  Jackson,  3E0  W.  13th. 
Wales  Goal  &  Lime  Co.,  911-13  Maas. 

JEFFERSONVILLB— 

Sllaa   Carr. 

TtioB.  J,  Llndler. 

Llndley  &  Carr. 
KENUALLV1LLE3— 

Adolpk  Adama. 

Jno.  Delbele. 

Stlnson  ft  Cawley. 
KN IGHTSTO  WN— 

Henry  Watts. 


I ,  Cookie 
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KOKOMO— 

ABron  Albaiigh   &   Son. 

ArrastronB-Ijaiidon    Co. 
LAFAYETTE— 

H.  B.  Lyman.  110-112  N.  2d  St. 

R.  C.  Stader. 

J.  Ltnu  Vbb  IfBttii  A  Co.,  11«  Co- 
ImmblB  8t. 
LAGRANGE— 

RobL    M.    WlgtOQ. 
LAPORTE—  , 

are  &  Hlchter. 

J.  P.  Van  Kirk. 

Wllsan  Lumber  Co. 
LEBANON— 

Wm.  Groves. 
LIGONIER— 

I.  L,  DunnJng  &  Son, 

0,  E.  Nllea. 
LINTON— 

Greer-WlIklnBon  Co. 
LOGANSPORT— 

C.  L  DlUey  A  Co.,  BIB  Market  St. 

Malta  L.  JoJinson,  8.  E.   Cor.  Berk- 
ley &  Bpencer. 

A.  B.  Keeport  &  Co..  B15  Market  St, 

Loganaport    Cement    Wk.,    N.      Mar- 
ket, opp,  Peoria  June. 

John  H.  Lui. 

Parker  &   Johnston,   S  E  Cor.    Berk- 
leys &  Spencer. 

Philip  VoorHeea,  «0  Sycamore. 
MADISON- 

W.  H.    Miller. 

K.  H.  White, 
MARION— 

Greer-WlIkJnaon    Co. 

Overman  &  Baldwin. 

Geo.  A.  Southftll. 
MARTIN8VILLE- 

S.  J.  Mandevllle. 
.  Schnaltes. 
Hi 9 -Gobs  Lumber  Co. 
MICHIGAN  CITT— 

Oreer-Wilklnson  Co, 

A,  C.  Hellsohn^dt. 

Mich  City  Lbr.   &  Coal   Col. 

W.  L.   RawlinKB. 
MIaHA^V  ...wi— 
.  £:berhart  &  Rankart. 

J   H.  Maitllng  &  Son. 
IDTCHEajj— 

l*wla  Barlow. 

Mitchell  Lime  Co.    A,  L.  Beck,  Pro. 
B.   B.  Wllliains,      Secy.      &     Treas. 
Geo.  L.  Klce,  Mgr. 
MONTPEIjFER— 

C.  H,  Chaney. 

Thoa  Shull. 

Prank  ^aae. 
MtJNCIE— 

Greer- Wilkinson  Co. 

G.  B.  Hamilton.  116  S.  Wash.  St. 

Muncie  Builders-     Supply     Co.,     Cor. 
Seymour  &   Franklin. 

TuthlU,  VA  Kirby  Ave, 


NEW  ALBANT- 

L.  Hammersmith  &  Co.,  1403  B.  Elm. 

B.   T,    aider,    906  Pearl. 
NEW  TRENTON- 
NOBLES  VILLE- 

H.  M.  Caylor  &  Son. 

Clark  Supply  House. 

Oriffin   Brothers. 

W.  E.  Longley. 

Plnnell  &  Lhilln. 
NORTH  MANCHESTBR- 

North  Manchester  Lbr.  Co.  IF.  L. 
Mercer,  Pres.,  Chicago:  O.  S.  Knud- 
Bon,  V.  Pres.,  Chicago;  W.  S.  Bran- 
nura.  Secy.,  Chicago;  W.  R.  Oyler, 
Treaa.  &  Mgr). 

Ulrey  Hurter  &  Co. 
NORTH   VERNON— 

J.    B.    Miller. 

North  Vernon  Pump  &.  Lumber  Co. 

Tripp  Bros. 
OAKLAND  cm- 
Creek  &  Heidt. 

J.   S.   Evans. 

W,  N.  Stewart, 

Thompson  &  Co, 
PLYMOUTH— 

Ii    Unkerbelt. 

Conrad   Suit, 

H.  Q.  Thayer  &  Co. 
PORTLAND— 

B,  W.  Biu^k,  Box  2D1. 

CartwHght  &  Hladlngton. 

Holmes   Bros. 

Sanders  Bros. 
PRINCBTON- 

Epperson,  Herrlott  &  Co. 

A 11  red    S.    Ford. 

James    M.    Scant!  In. 
RENSSBLAER- 

Bales  Lumber  Co 

Hiram  Day, 

J.   C.   Gwln  &  Co. 

John  H.  JeHen. 

Warren   &  Rush, 
RICHMOND— 

Philip  Brookens,  39  S.   flth   St. 

Wm.    Cain,   S.   E.   Cor.   11th   &  Main. 

Charles  S.    Famham,   170  Ft.   Wayne 

Haokman   &   Kletfoth,   112  a.  Jth  St. 
Mather    Bros.,    1008-1020    N.    F. 
Shera  &  Starr,  272  Ft.  Wayne  Ave. 
RISING  SUN- 
Geo.  B.  Gibson's  Sons. 
Hunter,    Harris    Co. 


G.   F.   Barcus. 

A.    F.    Bowers, 

ROCKVILLE- 

J.   A.   Joiner. 
Ott   &   Boyd, 
RUSHVILLE— 
John  P.  Frazpe. 
Pinnell  &  Root. 
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SALEIU 
W    R    AJeiander. 

McCowen    &   McCowen. 


Claude  Hill  L.uniber  Co. 
SKU-EntSBURO— 

Barnett    Bottorff  &  SnodRrasH. 

Bmmett  Cuddr. 

Belleraburg  Clay  Co. 
SEYMOT,  R— 
A    ^     Mills. 

R    P    White, 
BHBLBYVILLE- 

J    O    Parrlah. 
BOUTH  BEND— 

C    H    Detrera.  31S  S.  Taylor  ! 
r  &  Ijontz. 


J    A    McHaley. 

J    L.  Plerson  Lbr.  Co. 
TELL  i.,ITT— 

Frank  Basedow. 

Ferd  Becker. 

Henry  H.  Bielefeld. 
TBHBE  HAUTE— 

SlH 

Relman  &  Steeg  Co. 
Terre  Haute  Coal  &  Lime  Co.     J.  S. 
Tallej     Prea. ;   R.   W.  .Rippetoe.    V. 
F     J    W.  Landrum,  Secy.,  Treas  & 
Mgr     629  Wabash  Ave. 
THORN  TOWN— 

Bromln''  &  Riley. 
TIPTON 

F  J    Frallch  &  Co. 
,  Tipton  Lumber  Co. 
UNION  CITY— 
The  Knapp  Supply   Co..  L.  C,   Huea- 
mann,  Mgr. 
VALPARAISO- 
.  C.  W.   Dlckover. 
.  Chas.  P.  Lemoke. 
VBVAT— 
A.    V.   Danner. 
Jas.    K.    Pleasants. 
VINCENNES— 
M.  A.  Host  worth. 

John  Hartigan. 

H.  R.  Mollvalne. 

W,  H.  Moore,  232  S.  Firih  Bt. 
WABASH- 

Duck  &  Pressler. 

Smith  Hubbard  Lumber  Co. 
WARSAW— 

Eachbaugh  &  Welmer. 

Warsaw  Lumber  Co. 
WASHINGTON- 

The  M.  J.  Carnahan  Co, 

O,  M.  Crosby. 

John  W.  Feagan, 

The  Hatfleld  &  Palmer  Co. 

loseph  Kretz. 


WHITING— 

F.  W.  DargUng. 

Jaa.  J.  Donegan. 

Allen  Skelllnger. 

W.  E.  Vatea. 
WINAMAC- 

H.  Klttlnger. 

Williams  &  Hathaway. 
WINCHE8TER- 

Stephen  Clevenger. 

George  Yeager.  , 

IOWA. 

ALBIA- 

W.  B.  Ballew  Lumber  Co. 
ALGONA- 


BraUted  &  Prentice. 

Shaw  &  Dutton. 
ATLANTIC— 

Green  Bay  Lbr.  Co. 

C.  P.  Meredith. 
BELLE   PLAIN  E— 

BTancU  GuthHe, 

Relllng  &  Co. 
BURLINGTON— 

Bernard  Bros,  &  Mtrci 

L.  C.  Harp<jr. 
CARROLL- 

Green  Bay  Lbr.  Co. 

W.  T.  Joyce  Co. 
CEDAR  FALLS— 

R.  K.  King. 

M.  D.  Phllleo. 

C.  A,  Wise  &  Sons,  315 
CEDAR  RAPIDS— 

Key  CUy  Roofing  Co, 

Wm.  King  &  Co. 
CHARLl:S  CiTY- 


CHEROKEE— 
Cherokee  Lumber  Co. 

Weart  &  Ly ought. 


Green  Bay  Lbr.  Co. 

Q.   Wm.   Rlcbardaon. 
CLINTON— 

M.   I.   Mead.  126  Water  SI. 

Smith  &  Oakes,  6th  Ave.  «  1. 
CORNING— 

H.   H,   LaRue. 

W.  Newcomb  &  Co. 
COUNCIL  BLUFFS- 

G.  A.  Hoagland,  716  S.   Main, 

J.  H,  Queal  &  Co.,  115  W.  Bw 
CRESCO— 

Lomas  &  Son. 

Wm.  F,  Rathert. 
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!   DAVENPORT— 

Abel  Ume  and  Cement  Co.,  1841 
Buf^lclnvltmii  Road. 

I     Wm.  Claussen.  IDS  Ripley  St. 
I     East  Davenport   Fuel     Co,     (H.     O. 
Selffert,  Prea.;   A.  C.  PrBfllck.  Sec,. 

McCosh  &  Co.,  Soa-S12  E,  3ra.  St. 
A.  Trediok.  426  Brady  St, 
.   DE  CORAH— 
N.  H.  AdaniB. 
A  A.  Chandler  &  Bon. 

■  DE3  MOINES— 

I      Des  Moines  Fuel  ft  Ume  Co, 

■  DTI  Bi;  QUE— 

Eagle  Point  Lime  Co. 

Key  City  Lime  Wks. 

Key  City  Booting  Co. 
,       LInehan  &  Molo.  472  Main  St. 

_  ttle  Bros. 
EAGLE  GROVE— 

Flnden  Lbr.  Co. 
E,  D.  Mlnesh  &  Co. 
ELDORA— 

Davia  &  Moser. 

F.  W.  Eflgen  Lumber  Co, 
ESTHER  VILLE— 

W.  H,  Janson  &  Co. 

Robt.  Wilcox  &  Co. 
FAIRFIELD— 

leorge  W.  Cable  Lumber  Co. 
..  M.  Jordan  Lumber  Co. 
FT.  DODGE— 

PruaBla  HdW.    Co. 
FT.  MADI90N- 

W.  F.  Abel. 

S.  &  J.  C.    Atlee. 

Ballew  Lumber  Co. 

H.  Elnsoanjer  &  Son. 
GLBNWOOD— 

Mdgeway  Lumber  Co. 
GRINNELL— 

B.  J.  Carney. 

Clark  &  Jenkins. 

R.  G.  Coutts. 
HAMPTON- 
IOWA  CITY— 

Iowa  Lumber  Co. 

W.   F.    Lembaugh. 

Wm.  Musaer. 
IOWA  FALLS— 

V,  A.   Blaga. 

The  Hall    &   McDowell     Co,      (H.    B 
Hall,  Pres.  and  Mgr.;  W.  H,  Woods 

Hoas  &   Grimth. 
HUler  &  Foote. 


KNOXVILLE- 
f.   a.   BeUamy. 

Moody  ft  Paraona. 
LE  MARS— 

Knoor  &   Schater. 

M.  A.  Moore  &  Co. 

W.    H.    Perry. 
MALVERN- 

Green  Bay   Lumber  Co. 


Cameron  ft  McManus. 
McManus  ft  Tucker. 
Jas.  HcNamara  &  Som 
Mlsa.  Coa!  ft  Ice  "Co. 


Geor 


i   Co. 


MAQUOKETA- 
Jones  ft  Gold. 
MARENGO- 

McKnlsht  Bros. 
MARSH  ALLTO  WN— 
C.  A.  Buehwald.  10»  N.  Center. 
J.   C.    Dunn,   204   E.    Main. 
Gregory-Brown    Coal    Co.,     IIT 

Main, 
MarshalUown  Coa!   ft  .Ic«  Co.,   202 
Main. 
MASON  CITY- 
J.  W,  Barlow  Coal  Co. 
A,  T.  Lien. 
Smltb  ft  Cole. 
William 3  Coal  Co. 
MONTICELLO- 
Eastwood   &   Chase. 
J.  3,  Hall. 
MT.  PLEASANT- 
Bowman  &  Kauftman. 
C.   M.    Clark. 
MUSCATINE— 

W.  D.  Goldaberry.  312  Iowa  Ave. 
NEW  HAMPTON— 
Blgelow  ft  Donovan. 
John  Foley. 
OELWEIN— 
Cole  ft  King  Broa. 
G.    W.    Jamison. 
Rlclter  &  Bratnoher.      * 
OSAGE— 

James  A.  Smith. 
OSCEOLA- 
W,  H.  Ballew  Lumber  Co. 
McAuley    Lumber  Co. 
OSKALOOSA- 
H,   D.   Browning. 
G.  H.  Carton  &  Son. 
E,  H.   Uttle. 
C.    P.   Slpes. 


C,  W.  Major  &  Co. 
M.  S.  Root  &  Bon. 
Shewn'  &  Fulllner. 

D.   S.    Huber. 

A,  N.  Kuyper. 
PEHRT— 

MeColl  LuBiber  Co. 

J.   R.   Swearlncen  ft  Co, 

J.  E.  WllBOn. 
RED   OAK— 

Green    Bay   Lumber    Co. 

Georse  Palmer  Lumber  Co. 
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SHBNANDOAH- 


r  Co. 
r  A  Co. 


George  Palm 
SIOUX  CITY— 
a.  H.  HollandstFOrth. 
Hopper    ft   McNeil    Co.,    308   Jackson. 
H.  C.  McNeil  A  Son. 

J.  H.  Queai  A  Co. 
W.  Sanborn  A  Co. 
Webb  Bros.  Co.   Ja.B.  D.  Webb,  Fr«9. 

W.  P.  Webb,  Secy  A  Treaa. 
ChBS  Waller  A  Co. 


Floete  Lumber  Co. 

John  Paul  Lumber  Co. 

A.  C.  Peiine. 
STUAHT— 

F.  E.  Ball. 

Oreen  Bay  Lumber  Co. 

Holmes  &  Williams. 
TAMA— 

B    F.   Hill. 
TIPTON— 

C.  M.  Cook. 

Graseel  &  Hambrlgbt. 

Laubacher  &  Jacobs. 

Rel  chert  A  Gellar, 
VILLISCA- 

Green  Bay  liumber  Co. 

Band  Lumber  Co. 
VINTON— 

Bogge   &   Conner  Co, 

Rlcker  *  Bratnober. 

W.  H.  Thompson. 
WASHINGTON— 

Samson  &  Montgomery. 

Shields  A  Bon. 


Key  City  RoSflng  Co. 
Wangle  r  Drug  Co. 
Waterloo      Liumber      ( 

Miller.  Treas, 


W.  F.  Fritz. 

Rlcker  A  Bratnober  Lumb,  Co. 
WEBSTER  CITY— 

E.  L.  Willis  Lumber  Co. 

C.  E.  Tounkee  Lumber  Co. 

J.   W.   Young, 
WHAT  CHKEH- 

Willis  Stanley, 

Valley  Lbr.  Co, 


THE  ACME  PAVING  CONPANY 


Acme  Combined  Curb  A  Qutter,  Asphalt 
Floors,  Artificial  Stone. 

WHEBtlNO,  W,  Va.        AHBON,  OhiO. 

rUlnOmca,    -    408-410  Wert  State  St., 
COLUMBU3,  OHIO. 


KANSAS. 
ABILE»fB- 

Badger  Lumber  Co. 

Krueer  &  Cramer. 

Rice  A  Johntz. 
ARGKNTINB— 

Badger  Lumber  Co. 

Jasper   A   Boeke. 

J.  B,  Smith  A  Co. 
ATCHISON— 

B.  L.  Brocket  t. 
Donnellan  A  Roesger. 

C.  A.   Wrieht. 
BELOIT— 

Chloaao  Lumber  &  CoaJ  Co. 
BURLINGTON— 

Cogshead  Lumber  Co. 
CHANUTE— 
Chanute  Lumber  Co. 
F.   B.   Dubach  A  Co. 
Geo.    W.    Williams. 
CHEER YVALE- 
W.  C.  Dlcua  A  Co. 
Long-Bell   Lumber   Co. 
W.   O.   Whitney   Lbr.    A    Grain  Co. 
CHETOPA— 
H.  H.   Long 
J.  F.  Shields. 
COLUMBUS— 

C.  G.  Metyler. 
CONOORDIA- 
Chloago  Lumber  A  Coal  Co. 
Dudley  Lumber  Co. 
Long-McCue  Lumber  Co.  (R.  A.  Ifflig, 
Pres.,   Kansaa  City.  Mo.;   Thos.  J. 
McCue,  Sec.  Treae.,  Mgr.). 
DE  SOTO- 

Hedgea    Bros. 

EL  DORADO— 

R.    W,    Long. 

M.  M.  Vandenberg. 

EMPIRE  CITY- 

Williams  A  Robeaon. 
EMPORIA- 
Emporla  Lumber  Co. 
Evans  A  Thomas. 
J.  C.  Klrkwood. 

Watson -Ball  weg  Lumber  Co. 
EUREKA— 

Houston  Lbr.  Co. 
FORT  SCOTT- 
T.  H.  Ford. 
Ft.  Scott  Hydrnnllc  Cement  1 

C,  H.  Gardiner. 
A.  C.  Pennlman  &  Son. 

D.  P.  Thomas. 
GA  Lena- 
Low  dermllk  A  Wass. 
MoClung  Cement  Co. 
L.  K.  Moeller. 
J.  H.  Smith. 


a    Crum. 
Galley  A  Rloe. 
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QIRARD— 

Christian  ' 
HIAWATHA— 

0.  W.  BrowD   L.umber  Co. 

HlawBtha  Liumber  Co. 

J.  V.  Moore  Lumber  Co. 
I  F.  F.  8univa.li  Lumber  Co. 
HOLTON-- 

IiiEui  &  Brown. 
HOKTON— 

E  Caughey  &  Son,  J.  Greene,  Mgr. 
BUTCHINSON- 

H.  W.  Snyder. 

1±  J.  White. 
INDEPENDENCEt- 


laiia  I 


c  &  Mfg.  Co. 


lOLA- 

loia  Portland  Cement  Co. 

A.  L.  Taylor. 

E.  r'.  White. 
'UNCnON  CITT— 

Bads-r  Lumber  Co. 

T.  NtebolBon  &  Co. 

J.  U.  Waaielfch. 
!  E,  F.  White. 
|KiN3A3  CITY- 
I  D-  C.   Enrlght.   10Z4  8.   18th  8t. 

FrankenOeld  Sand  &  Fuel  Co.,  Cen- 
tral Ave.  A  Kaw  R. 

E*.  ft  F.  Horsman,  9(fi  N.  Sth  Bt. 

Interstate  Sand  Co.,   SIO  Hlnn  Ave. 

A.  R.  James  &  Son,  S40  Minn.  Ave. 

Stewart  Peck    Hand    Co.,     Kaw  R., 

■AWRENCE— 

Bruce  &  Son. 
IfiAVBNWORTH— 

A.  M.  Qeifrar. 

P.  J.  McDonald. 
tiUHATTAN- 

G«o.  W.  Hlglnbotbam. 
HAHyaVILLB— 

lawrtnce   Lbr.    Co. 

a  O.  Webber. 
rPHERBON- 

Eberhardt  &  Suderdorf. 

lake  Superior  Lumber  Co. 

iBWTON— 

Kansas  Lbr.  Co. 

Newton  Lbr.  Co.,  John  OUnger,  Prop. 

Bmartz  Lbr.    Co. 

Woulte  &  McQraw. 
a,ATHB- 

1-  H.  Coagrove. 

Hodgea  Bros, 

V.  H.  lanter. 

I«laigh  &  Haven  Lumber  Co. 

>bage  city— 

I^  H.  Uelzer. 
Kansas  Lumber  Co. 


OSWEQO- 

J.  C.  Blcbcreek  Lumber  Co. 

O.  E.  Woods  &  Co. 
OTTAWA- 

S.  Bohrbaugh. 

John  Halloren. 

M.   R.    Harris. 
PAOI^— 

John  F.  Merrill,  Wea  &  aold  Sts. 

M.  A    Scbroeder. 
PARSONS- 

Clark  &  Bates, 

E,  H.  MoCreery. 

PstEons  Lumber  Co. 

P.  S.  White. 
PITTSBURG— 

J.  H.  Kitchen. 

Fred  Mosimann. 

Pittsburg  Lime  &  Cement  Co. 
ROSEDAL,E- 

Current  River  Lumber  Co. 
SAUNA— 


H.  H.  Jack  Lumber  Co. 

Kansas  Lumber  Co. 

Leldigh  &  Havens  Lumber  Co.,  J.  H. 
Leldlgh.  Prefl.  (Kansas  City,  Mo.): 
W.  F.  QroBser,  Becy.;  H.  R.  Banks, 
Treas.  (Kansas  City,  Mo.);  A.  P. 
Havens,  Mgr.  (Minneapolis,  Kas.). 

STANLEY— 
HedEes  Bros. 


D.  J.  Fair. 
IrlBh  &  Quiglay. 
TOPEKA— 

The  Builders'  Supply  &  Material  Co. 
(Wm.  Rynerson,  Mgr.). 

Chlc8£3  Lbr.   Co. 

Ewart  Lbr.  Co. 

Hanley  &  Co.,  426  W.  Gordon  Bt. 

W.  I.  Miller. 

J.  Tbomaa. 
WEIR  CITY- 

Long  Bell  Lbr.  Co. 
WELLINGTON- 

F.  A-  Amsden. 

Long  Bell  Lbr.  Co. 

Rock  Island  Lbr.   £  Mfg.  Co. 
WICHITA- 

American    Cement    Plaster    Co.,    700 

M.   S.  Hlnman,  ns  W,   Second, 
L.   C  Jackson,  112   B.    Market. 
J.  W.  Laldlaw,  E76  W.  Douglass. 
O.  B.  Stocker,  143  N.  Water. 
J.   H.   Turner,  B36  W.   DouRlasa. 

KBSTCCKY, 

ASHLAND— 

Ashland  Feed  &  Produce  Co. 

Bush,  Watson  &  Co. 
CARROLLTON— 

J.  W.  Easterday. 

O.  M.  Wood  &  Boa, 
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COVINQTON- 

Covlngrton  Stone  &  Band  Co. 
Bdward  BMnka,  ms  Madison, 
Anthony     Volmering,     1130    Madia o 

Brake   WlidlnB,    Ua  Qreenup. 
CTNTHIANA— 

FVank  ABbury. 

J.  R.  Polndeiter. 

J.  W.  Sralser. 
DANVILLE- 

E.  R.  Dlllehay. 

Dunham  Bros. 

W.  H.  Llllard. 

Taylor  Terhune, 
DAYTON— 

M.   R.  Hunter,  jr..  513  7th  St. 

A.  Walter,  Jr„  6th  &  Boons  Sts 
BARLINGTON— 

St.   Bemaril  Coal  Co. 
FRANKPORT- 
C.   E.   Collins. 
M.  A.  Colllna. 
P.  C.  Sower  &  Co. 
StagK  &  Bacon, 

B.  M.  WllllamB. 
FRANKLIN— 

T.   H.    Ford. 
GHORGBTOWN— 

J.  A.  ShropHhlrE. 

J.  P.  Wayta  &  Co. 
GLASGOW— 

Dickinson  Bros. 

Smith  &  Cook. 
HARROD8BURG— 

Mitchell  &  3allee. 


P.  A.  Blackwell  &  Co. 

Norris.  I^Mkett  &  White. 
HOPKI NS  VIIiE— 

DaKK   &    Richards. 

Dal  ton   Bros, 

Forbes  &    Broa. 
LEBANON— 

J.  L.   HUpp, 

C,   B,  Johnston, 
LEXINGTON- 


s  Cogn< 


&  Co, 

Co..  a 


Geo.  Land. 
Jno,   B,   Payne, 
LOUISVILLE^- 
C.  J.  Comstock.  3026  Lytle  St. 
Fall  City  Artificial  Stone  Co,,   M6  E. 

Main   St. 
Louiavllle   Cement   Co..   333   W.   Main 

St. 
Ohio   Valley  Cement  Co.,    133    Third 


Owen    Tyler,    608  Equitable    Bldg. 


Louiavitte — Carifin  Merf. 
Union   Cement   &   Lima  Co,    ' 

Main  St. 
Utlca  Lime  Co.,  m.  W.  Hain  8 
Weatem  Cement  Co.,  247  W.  U 
MADISON  VI  LLEi— 
C.  E.   Owen. 
L.    H.   Page. 
J.   B.  Rosa's  Sons. 
Ruby   i  Co, 
MATFIHLD— 
R.   E.    Foster. 
R.  D.  Robertson  &  Co. 
Jacb  Webb. 
MATSVILLE- 
Omer  Dodson. 
M.   C.   Roreell   &  Son. 
MO  RGANFI  ELD— 
Newman  &  Richards. 
B.  G.  Waller  &  Co. 
TounK,  Waller  &  Young, 
NEWPORT— 
M,    M,    Allen. 
Charles  Splnka. 
NICHOLAS  VILLB;— 

B.    Wolf. 
OWENSBOHO- 
W,  G.  Burnett. 
P.  T.  Guentlfer. 
W.  A.  Guenther  &  Sons 
A,  Steltler.  Jr. 
Venabla  &  McJohnston. 
PADUCAH- 
Barry  &  Henneber^r. 
Covlnarton  Bros.   &  co. 
R.  G.   Terrell. 
PARIS— 
Ford  &  Co. 
E  F,  Spears  &  Sons. 
G.  W.  Stuart  &  Co 
RICHMOND- 
[..  R.  Blanlon. 
Covinelon,  Arnold  &  Bro. 
E.  Deatherage  &  Co. 
HIgglna  &  Luxon, 
Letcher  &  Witt. 
Samuel  Rice. 
SHELBYVILLE- 
John  P.   Allen,    Jr. 
L.  H.  Gniber  &  Sona. 
W.  H.  Hall  &  Son. 
J.  J.  Ramaey  &  Bro, 


:  N,  1 
WINCHESTER— 


LOVISIAiTA. 

ALEXANDRIA— 

C.  N.  Adams. 

Hoffman  &  Wilson. 

L.   A.  Stafford. 
BAl—M    ROUGE— 

John  J.  Capdevllle. 

Garle,  Wilson  &  Co. 

Jones  &  Whltaker. 

Ron  aids  on-Puokett  Co.,  IM. 
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DON  ALDSON  VI  LLK~ 

C.  mine. 
,    B.  Lemann    Broa. 

C.  &  L.  Mauiin. 
<  FRANKUN— 

A.  A.  DelahousSiye. 
.  HOUMA- 

Qmlle  Dalgle. 
A.  M.  &  J.  C.  Dupon(. 
JACKSON— 
Dudley    Broa. 
W    R.  McKowen  &  Co. 
LAKE  CHARLES- 
.    Ji4in  Buck  &  Son. 
G.  D.   Stanford. 
MONROE- 
KeUer  Grocer  Co.,   Ltd. 

Uonroe  Qrocer  Co..  Ltd. 


9  Har 


e  Co..  I 
r  Co.,  Ud. 


,  Ltd. 


NATCHITOCHES— 

J.  A.  Ducoumau  &  Son. 
NEW   IBERIA— 

Aug.  i^ath, 
NEW  ORLEANS— 

Barrett  Mlg.  Co.,  910  Hennen  Bids. 

F.  H.  Baylen.  826  Union  St. 

W.   W.    Blerce,    Ltd. 

JsrceB  G.  Clark,  408  Magazine  St. 

J.  J.  Clark  Co.,  Ltd.,  1111  Julia  St. 

Jatnea     Demourelle   &   Sons,     tCe    N. 
Basin  SI. 

Lewis  F.  Dow,  tn  Carondelet  St. 

George  Bike,  ISOl  Carondelet  Bt. 

F&bacher  &  Eatalotte,  1S19  Canal  St. 

U&urice  Feltel,  834  Magazine  Bt. 

T.  P.  Flanagan,  311  Barorae  Bt. 

F.  Codman  Ford,  304  Barome  Bt. 

r.  Jflhncke,  gia  Howard  Ave. 

Jahncke      Navlgatlrai      &      Improve- 
ment Co.,  816  Howard  St. 

Irwin  Jamison,  41B  Carondelet  St. 

J.  Watts   Kearny    &   Sons,    423    Gra- 

Eracke  &  Flauders.  630  Gravler  St. 


ITfVI  Orleatu— Conffnued. 
I^agarde     Lime    &    Stone    Co.,      Z2S 

Carondelet  St. 
George  M.   Leahy,  Bl!  CamD   Bt, 
R.  McWmiams.  Ltd..  342  Camp  St. 
National      Bldg.       Supply      Co.,      411 

Carondelet  St. 
New      OrleanH      RooHng      A      Metal 

Works.  92  Lafayette  St. 
Ong-HlUer  Co.,  Ltd.,  534  Magazine  St 
Peter  E.  G.  Pleasworth,  2311  N.  Ram- 
Harry   Stevens'    Bons   Co.,    BIS  Union 

St. 
Edward  Thompson,   E30  Natchez  St. 
Allen  Tupper,  T13  Union  Bt. 
Tupper  £  Sarsent,  713  Union  St. 
A.  H.  White  Co..  Ltd.,  632  Grovler  St. 
OFELOUSAS- 
The  C.  Deitleln  Qro.  Co.  Ltd. 
A.  C  Sklles. 
J.  T,  Stewart. 


W.  A,  Pleasants  Hardware  C 

MAINE. 

AUBURN— 

Bearce,  Wilson  &  Co. 

Jno.   Dingley  &  Co. 
AUGUSTA— 

A.    M.    Brown. 

Chae.  N.  Cunningham. 

L.   Haskell  Co. 

a  J.   Phllbrick. 


A.  Chapin  &  Co. 

R,  B.  Dunning  &  Co.  (George  W. 
Dunning,  Frea. :  James  A.  Dunnlne, 
Secy.:  John  G.  Dunning.  Treaa.  and 
Mgr.J 

A.    R.   Hopkins  Co. 
BATH— 

Read  Nlchola  Co. 
BELFAST- 

Coooer  &  Co.,   22  Front  St. 


ALI-    ABOUT    CEMENT 

UP-TO-DATE    AND 

ALL    THE    TIP 


nUNICIPAL  ENQINEERINQ  HAQAZINE 


Subscription  price, 
$2.00  per  year. 


AddresB  MUNICIPAL  ENQINEERINQ  CO. 
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Osear  (      Davis. 

John  Mathews. 
BOOTHBAT  HASBOR— 

C    F    Dodge. 
BEIDGTON— 

Fred  C    KnlghL 

"Wales    Hamblen  &  Co. 
BHUN8WICK— 

Chaa    E  Hacker. 

Larkin  D,  Snow. 
BUCK8PORT— 

E.  B.  Gardner  &  Co. 
CALAIS— 

Boardman  Bros. 
Chase,  Barker  &  Co 
Todd   Bros. 
DEXTER— 
W.  H.  Carr. 
G.  A,  Dustln, 

F.  W,  Parsons. 
DOVER— 

Sawyer  &  QlfTord. 
EASTPORT— 

Geo.  W  Capon. 

E  S.  Martin  &  Son. 

8.  L.  Wadsworth  &  Bon. 
FAIBFIELiD— 

F.  J.  Sevage. 
FDXCROFT— 

Babson  &  Co. 
A.  W,   Oilman  &  Co. 
E   A.   Ireland   Co. 
W.    M.   Steward   «   Son, 
GARDINER— 
Dlngley  &  Decker. 

G,  H.  Harrington. 
A,  N.  Potter  &.  CO. 
Wm.   Wiley. 

HALLO  WEU^ 
Frank  G.  Wlngate. 


Crane  Bros. 

W.  C.  Hoi  way, 

E.  I.  White. 
MADI30N- 

J.  B.  Emery  &  Co. 
MILLTOWN— 

S.  3.  FIneo. 
NORWAY- 

C.  B.  CuinmlnKa  &  a< 

Chaa.    L.   Hathaway. 

H.   L.   Home. 

C.  N.  Tubbs  &  Co. 
OAKLAND— 

H.   A.  Burrell. 
OLD  TOWN— 

Oscar  T.   Brown. 


.  Har 


F.  C.  Park. 


veil. 


PITTSE^ELD— 

Getchell 

T.    G.    Lancey   &    Co. 
PORTLAND— 

Chaa.  S.  Chase. 

Cut  &.  Ward  Co. 

Lord  Bros,    &   Co. 

Portland  Pipe  Co. 
BKOWHEOAN— 

Blunt  Hardware  Co. 

R.  D.   Bowles  t  Co 
THOMASTON- 
J.  A.  Crelghton  &  Co. 
J.  O.  Gushing  ft  Co. 


J.  T.  Gay  &  Son. 

MARYLAND. 

ANNAPOLIS- 

8.   &  M.   Basil,  SOS  Pearl  St. 
ARLINGTON- 

Chas.  T.   Cockey,  Jr. 
BALTIMOBE- 

J.  A.  Aller's  Sons,  Charles  &  West  S». 

American  Cement  Co.,  112  Bt.  Paul- 
St. 

Edward  Brady  &  Son,   916  Park  Ave. 

Jno.    Bullock     &     Sons,      2£S     Smith 
WharvES. 

Henry  Clark,  Fremont  &  "V 


Wm.  Win  ClHTlce  Jt  Bon,  IIB  GtJ 

Samuel  J.  Dlggs  &  Sons,  707  S,  Caro- 
line St. 
T.  M.  Dinsmore  &  Co.,  416  O'Donnell 


M.  F.  Gore,  «08  Law  Bids. 

Robt.  S.  Green,  853  Frederick  Ave. 

a.  M,  Hamilton  &  Co.,  413  Water  St. 

Geo.  M.  Hay.  14  N.  Green  St. 

John  Hertel  &  Sons,  Cheater  &  Boston 
Sts. 

The  Lime  &  Cement  Exchange  of 
Baltimore  City,  Builders'  EichaJige 
Bldg.  Chas.  H.  Classen,  Pres;  BenJ. 
Wallls,  V.  Pres.;  Addison  H.  Clarte, 
Secy.;  Wm.  A.  Allers,  Treaa. 

Maryland  Cement  Co.,  IB  Bulldera' 
Exchange. 

Maryland  Lime     &     Cement  Co.,  89 

National    Building     Sc     Supply    Co., 

Mtrs,  Record  Bldgr- 
H.  Noble  a  Co.,  18  B.  Gay  St. 
J.  L.  Robinson,  302  FldeJity  Btdg. 
Walbrook   Coal    &  Supply   Co.,  Won' 

Ave.   &  W.   Md.    R.   R. 
Benjamin  Wallis.  210  E  Lexington  S^ 
L.  J.  Warren,  213  Falls  Ave. 


DEALERS  IN  CEMENT. 


■    BEL  AIR— 

HaDway  &  Keen. 
:    CAMBRIDGE- 
1      J.  B.  Erown,  Race  St. 
I      Csmbrldge  Mfg.  Co.,  Mill  No.  S. 
1      J.  H.  Hubbard.  Race  St. 
CHESTERTOWN— 
J.  D.  Bacchus. 
j       W.  g.  Culp. 

!     CBlSFlELD— 

A.  B.  Cochran  &  Co. 
;     CUMBERLAND— 

Cedar  CUfts  Cement  Co. 

Ciunberland     HTdnullQ     Cemeiil 
and  HanvfOPtarlDK  Co. 

The  KemeweB  Co. 

The  J.  C.  Orick  Son  Co. 

Potomac  Cement  Co. 
j     HAQEHSTOWN— 
I       Victor  CuBhmer  &  Son. 
I      Victor  Cushwa  &  Son. 

J.  V.  JamlBon. 
I     HAMPDEN- 
I       J.  P.  Benson's  Sons. 
;     HAVRE  DB  GRACE— 

C.  C.  Puaey  &  Co. 
;      POCOMOKE— 

ThoB.  J.  VeaseF. 

F.  M.  WUson  &  Co. 
I      PORT  DEPOSIT— 
I         J.  H.  Campbell  &  Co. 

Port  Deposit  Store  Co, 
ROCKVILLB- 

aALISBURY- 

Wm.  A.  Crew. 

Farmers'    &    Planters'    Company. 

BallBbury  Lime  &  Coal  Co. 
WEBTMI NSTE  R— 

Gilbert  &  Qehr. 

WestminBler  Hdw.   Co. 


MASSACHKSBTTS. 


.  Bean  &  Son. 
ABLINGTON- 

Plerce  &  Winn  Co. 
ATTLBBORO- 

C,  Ll  Bowen. 

a  O.  Dexter. 

WLIllam  Fales. 

A.  H.  Teeter. 
BEVERLY— 

independent  Coal  Tard. 

Picket t  Coal  Co. 
BOSTON- 

Andrea  Broa..  507  John  Hancock  Bldg-. 

Kttry  A  Per»nsoii,  lOa   State   St. 

Boston  Fire  Brick  Co.,  164  Devonshire 

St. 
Boston  Rubber  Cem,  Co.,  50  Lincoln. 


— Con(t? 


led. 


Bryant  &  Kent,  30  Kilby,  Rm.  14. 
Chandler  &  Barker,  m  Summer  St. 
Curtis  &  Pope  Lbr.  Co.,  T74  Albany. 
Davis,  Jaroea  A.  ft  Co..  93  State. 
Dorchester  Bulldlns:  Material  Co.,  250 

Freeport, 
PlakB  &  Co.,  164  Devonshire. 
Geo.     B.     Frost,     48S  Neponset    Ave., 

Nep. 
GoldlDS  &  Co.,   m-199  Ft.   Hill  B<j. 
Hamro  &.  Carter,  660  Albany  8L 
Holmea  &  Blanchard  Co. 
T.  W.  Hoxla  &  Co.,  231  State  St. 

D.  W.  Lewis,  192  Devonshire  Ba. 
W.  B.  Mullen,  96  Milk,  Rm.  IB. 

W.  A.  Murtteldt  Co.,  192  Devonshire. 
Willard     Q.    Nash,    220     State,    Cam- 

William  C.  Morcrosa  Co,,  484  Albany. 

A.  T-  Nuta  &  Son,  lEl  Swctt. 
Puritan  Brick  Co.,  9th  St.,  opp.   Old 

Harbor  Bt. 
-Waldo  Bras.,  102  Milk. 
IVarren  Hrcrtliers  Co.,     148    Fed- 

S.  A.  White,  S6  Hlsh. 

E.  H.  Whitney,  J5  Arch  St. 
Windsor  Cement  Co.,   4*8  Albany  St. 
Geo,  H.  Wood  Co.,  431  Medford. 
Wra.  H.  Wood  &  Co.,  Broadway  and 

Sd,  Cambrldeeport. 
BRAJNTRBB— 

B.  H.  Woodsum  Co. 
BROCTON— 

laham   Mitchell    &   Co.,    338   Montello 
St. 


Burdatt  &  Bynner.  S74  Haas.    Ava. 
David  F.  Burns,  5  Blackstone  St. 

A.  A.  Elston  &  Co.,  99  Broadway. 
Qeo.  W.   Gale  Lumber  Co..  640  Main 

St. 
T,  J.  Murphy  &  Co.,  473  Main  St. 
Hycent  Purcell.  441  Main  St. 
M.  F.  Trsoy  &  Son,  74  Boylston  St. 
Warren    Bros.    Co..    Potter    St.    near 

3d   St. 
W.  F.  Webster  Cement  Oo.,  Albany 

St. 
Wm.  H.  Wood  &  Co.,  13  Broadway. 
CHBLSEA- 
Rlchardson  &  Co,,  S41  Broadway. 

B,  S.  Tuksey,  191  Wlnnislmmett  St. 
CHICOPBE- 

Dennls   G.    Canty. 
Patrick  Rourke. 
DEDHAM— 

A.  FlBhar. 
EVERETT- 

Green    &   Warrington. 

D.  P.  Murphy. 
FALL  BIVER— 

Byron  W.  Anthony, 


luel  I 


lolt. 
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I/itU  Rivtr— Continued. 

StApIes  Coal  Co. 
James  H.  Wilson. 
riTCHBTJRG— 
B.  A.  Cook. 

E.  N.  CummlngB  &  Co. 
Damon  &  Gould  Co.     W.  B.  Damon, 
Pres.;  W.  T.  Hidden,  Sec'y;  R.  D, 
Gould,  Treaa. 
LAwrence  Sons  &  Co, 
PLORBNCBJ- 

Cha«.  O.  FarBOns. 
QLOUCESTBR- 
Frank  O.  Orlffln. 
L.  B.  NaUBH  &  Sons. 
ORBAT  BARRINQTON— 
James  A.  Brewer. 
Burget  &   Iiewla, 
OHBBNTIEJLD— 

J.  B.  Lamb. 
HAVBRHILI^ 
D.  D.  Chase  Lumber  Co..  9  Washlne- 

ton  St. 
M.   8.   Holmes,  1(8  WaafalnKton  St. 
B.  A.  Measinger,  10  Pleasant  St. 
A.   H.  Saltmarsh.  S4  Arch  St. 
A.  T.  Stearns  Lumber  CO.,  188  Devon- 
shire St. 
Taylor-Goodwin  Co.,  16  Main  Bt. 
Prank  P.  Woodsum,  62  Fleet  St. 
HOLTOKB— 
Geo.  L.   Boaworth. 
Dennla  J.    Landers,. 
Lynch  Bros, 
John  J.   Frew. 
Richards  &  Goddard. 
IPSWICH- 
W.  Q,  Brown. 
John  8.  Glover. 
LAWRENCE— 
James  Chambers,  8  Broadway  Ave, 
OeorBe  L,  Gage,  B94  Eases  Bt. 
D.    J.    O'Mahoney   &   Co.,    151   Hamp- 
shire St. 
M.  O'Mahoney,  8  West  St. 
O.  B.  Runnella,  S  Jacifson  St. 
LOWELL— 
Edward    Cawlev. 
Connors  Broa. 
Phillip  F.  Connors  &  Co. 
Chaa.  E,  Howe. 

Wm.   G.   UvlnaistOD,     IS     Thorn- 
aUIce  St. 

W.    B.    LlvingBton.    Pres.;      H.      R. 
White,      Secy.;      Wm.      Livingston. 
Treaa. 
LYNN- 
John  W.  Bianey  &  Co. 
J.  B.  &  W,  A.  Lamper, 
James  H.  Ryan,  797  Washington  St. 
William  C.  Whittredge. 
MALDEN— 
BBmore  E.  Locke. 
Maiden  Coal  Co. 
Talljott  Bros.,  Bell  Bock  Sta. 


MARBLEHEAD— 

M.  Gilbert  &  8on. 
J.  S.  Martin  &  Co 
MEDPORD— 
F.    E.    Poster    A 


Biveraiat 


Hiehland     Coal   Co..     Harvard    Cor. 

Winchester  St. 
B.  E  Locke,  74  Florence  St. 
Madford      Moulding    &    Mantle    Co., 

Winchestw  nr.  Harvard  SL 
New  Hampaliire  Lumtwr  Co.,  5M  Bcn- 


Seth    B.    Benson    ft    Co.,    30  TreiiiiHit 

at. 

C.  B.  &  F.  H.  Qosa,  1B8  Essex  SI. 
Samuel  H.  Heilen,  Renwlck  Boad. 
Newell  &  Walker.  Wyoming  Ave. 
MILPORD- 
H.  A.   Barney, 
L  A.  Cook. 
P.  P.  Field. 
Williams  Bros. 
^fATICK- 
W.  D.  Parlln. 
C.  and  J.  A.  Underwood. 
NEW  BEDFORD— 
Chas.  S.  Falsler,  160  N.  Water  Bl. 
S.  S.  Paine  &  Bro. 
NEWBURTPORT— 
James  C.  Colman. 
NEWTON  CENTER— 

Arthur  Muldoon 
NORTH  ADAMS— 
Alderman  &  iz^rllsle. 
Burlingam  &  Darby's  Co 
Potter  Brothera. 
NORTHAMPTON— 
W.  N.  Potter  &  Sona. 
John  A.  Sullivan. 
PITTSPIELD- 
J.  H.  Butler  Lumber  Co.,  108  Tenn.  St 
Dodge  &  Devanny,  ISO  ColumbusAvt 
Gale    Lumber    Co.,    Oak    near   Lln- 

C,  C.  Gamwell,  6S  Columbus  Ave. 

Qlentz  &  Cheney,  46  Clapp  St. 

Howard  &  Morrow,  69  North  8t. 

J.  W.  Kirchner,  156  North  St. 

Z.  A.  Ward,  Center  ft  West  ats. 
PLYMOUTH— 

Anthony  At  wood. 
QUINCr— 

Geo.  E.  Proat,  488  Noponset  Ave. 

Theo.  Salstein,  89  Quarry  Bt. 

Wm.  Shea  &  Son,  12  Common  St.  - 

Wm.  Westland,  36  Hancock  St. 
REIADING- 

Bancrott.  Wendell  &  Co. 
SALBM— 

James  Falrfleld. 

Geo.  W.  Lane. 

Geo.  W,  Pickering. 
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SOMKRVILLE- 

Hlghland  Coal  Co.,  387  Highland  Ave. 

W.  A,  Sanborn,  ft  of  N.  Union. 
BPBINOFIBUi— 

The  J.   8.    Noble   Co.,    !Ce-20S   Lyman 
St. 
BTONEHAM— 

H.  A.  Emerson  ft  Co. 
TAUNTON— 

Staples  Coal  Co. 
WALTHAM- 

S.  Frarik  Frost. 

Waltham  Coal  Co. 
WATERTOWN— 

W.  H.  Povear  &  Co. 

Cbeeter  Sprague  &  Co. 


Oscar  Scbumure?. 
WE8TFIELD— 

a  T.  midreth. 

P.  J.  Mahony. 

S«a.r)e  &  Galvln. 
WiST  NEWTON— 

C  F.  Eddy  &  Co. 
WOBURN- 

Barker  Lumber  Co. 

J.  P.  Winn  &  Co.,  STB  Main  S 
WOECESTER— 

Geo.  W.  Carr. 

E.  B.  Crane. 

B.  F.  Marsh. 

P.  F.  Powera. 

The  Smith-Oreen  Co. 

Stone  &  Foster. 

MICHIQAir. 
ADRIAN— 

Glmbert  &  Washburn. 

ThoB.  Glmbert. 

Matlhea  Bros,.  68.B0  N.  Matn. 
ALBION— 

a  a.  Brown  &  Co. 

Dean  &  Dean. 

W.  Loder. 

T.  E.   Steele. 
AIJ.EGAN— 

Abell   &   Phlin:«. 

John  Dry  a  en. 

H.  M.  Dunning. 

Frank  Green. 

ALMA- 

Tlnker  &  Hannah. 
AI.PENA- 
Alpems      Portland 
JoliBion  Bllc. 

Rlcharfl  Collins,  151  "Waur  St, 

Orren  Foi.  116  E.  Chlaholm  ft. 
ANN  ARBOR— 

Lnvils  Rohde, 
BATTLE  CHHBK— 

W.  N.   IMbble. 

H.  M.  Lewis. 

L   H.  Stllea. 
BAY  CITT— 

Boutell  Bros.  &  Co. 

F.  P.  Toung. 


Ceniei 


BAY  SHORE - 

Bay  Shore   Ume  Co. 
BBLDING- 

B.  Chappie. 
Wilson  A  Co. 

BENTON  HARBOR— 

Jas.  McDonald. 

W.   P.    Robblns. 

Stevens  &  Morton  Co. 
BESSEMER— 

C.  Hansen. 
BIG  RAPIDS- 

Reynolds  &  Co. 

W.   J.   Sloas. 
BLISSFIBLD- 

The  Phillips  Company.   Ltd. 
BRONSON- 

NlcholH  &  Reynolds. 
CADILLAC- 

William  Gassier. 

C.  J.  Manklelon. 

Stewart  &  Anderson. 
CALUMBT- 

ArmstronK  &  Thlelman. 

Bajarl  &  Ulseth. 
CARD- 

T.  E.  Kelsey. 

Vantlne  &  Gardner, 
CASSOPOLIS- 

Hayden  &  Tompsett. 
CESDAR  RAPIDS— 

Win.  King  &  Cc, 
CHARLEVOIX- 

Brown  Bros. 

H.  Widdifleld. 
CHARLOTTE— 

MlUer  &  Hamilton. 

Webster  Cobb  &  Co. 
CHEBOYGAN— 

Cheboygan  MCb-  Co. 

G.  C.  Dodd  &  Co. 

W.  &  A  McArthur  &  Co  ,  Ltd. 
COUJ  WATER— 

Adams  &  Davis. 

S.    Pollock    &  3on. 
OONSTANTINE— 

The  Constantlne  Lumber  Co, 
DELRAY— 

Jaa.   Burk. 

"Wm.  J.  Frasler. 

JaUe  Miller. 
David  Splcer. 
DETROIT— 

ferty  Place. 

Brady   &  Co.,   II  Woodward  Ave. 

Horace  H.  Dkklnson,  418  Grand 
River  Ave. 

Jas.  T.  Eaman  Coal  Co..  75  Wood- 
bridge  St..  West. 

Egyptian  Portland  Cement  Co.,  713 
Union  Trust   Bldg. 

Great  Northern  Portland  Cement 
Co..  84  Qrlawolcl  at. 

George    Heal.   669   Baker   St. 


;    Co.,    104   I 
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Detrnil—Ciimnuea. 
W.  E  Hearaes  &  Co.,  75  Woodbrldge 

St.,    West. 
F.  B.  Halmra,  30«  HammDBd  BUs. 
Henry  Hougbton,  906  Hamniond  Bide, 
lola  Portland   Cement   Co.,  1111   Ma- 
jestic BldK. 
F.  P.  Jones,  STffi  Beaublen  St. 
liBWla    &    Wlckey,    926    Grand    River 

Ave. 
O.    H.    Little    Co.,    3«    Atwater      SI., 

East. 
MlchlKBO    Portland    Cement    Co., 

1111  Mfljeatlo  Bids. 
Noble  &  Co.,   (oot  1st  St. 
Ortmann   &   Co.,   WK   Wabash   Ave. 
Pittsburgh    Artificial    Stone    Co..    429 

tth   St. 
Standard    Portland    Cement    Co.,    811 

Hammond  Bids. 

F,  B.  Stevens,  12  Griawold  SI. 

G.  A.  Stewart,  148  Grand  River  Ave. 
Thomas   Bros,    &    Co..    711    Hammond 


Co.,  012 


^Vnbiuh  Poctland  Cemer 
Cmlon  Trust  Bids. 

DOWAGIAC- 

O.    E.    BiBlioii. 
DUBAND— 

Hamlin  Bros. 

McBiide  &  Son. 

EATON  KAPIDS— 

Spears  &  ScoHeid. 

Webster.  Cobb  &  Co. 
FBNTON- 

B.  Potter. 

Fred  Welch. 
FLI  NT- 
Hal  i    &   Co. 

S.  C,   Randall  &  Co..  F.  &  P,   M-  R 
R..  bet.  N.  M  &  N.  3d  B. 

E.   W,  Reid,  313  Beach  81. 
GLADSTONE— 

L.  E.  Folsom. 

W.  I.  Ely  &  Co. 
GRAND  HAVEN— 

N.  Robbing. 
GRAND  LEDGE— 

E  C,  Astlcy  &  Son. 

J.  M.  Burtch  &  Co. 
GRAND   RAPIDS— 

Albert  Himea,  65  Pearl -9 1. 

A.  B.  Knowlson,  under  Nail,  rity  Bk 

T.  E.  Wykea,  S,  lonia-st. 


GREEMVILLE— 
M.    Ludlow. 

Miller  &  Mlttei'. 


Telephones :  Bell  Main  8i,  Kinloch  A.  ZTO. 

GILSONITE  COKSTRUCTIOII  C? 


J.   3,  StrinBer. 
HASTINOS- 

F,   H.  Barlow  &  Co. 

Covert  O.  Freer. 

R.  K.  Grant. 
HILLSDALE— 

E  H.  Cunningham. 

I^  C.  WrlBht. 
HOLLAND- 

T.  Keppel's  Sons. 

Scott  &  Lugers. 
HOUGHTON- 

Elm  &  Bowdln. 

M.  Van  Orden. 
HOWELL— 

O.  O.  Hut  chins  &  Sons. 

Wrbtht   &   Co. 

R.   b'.  Birch. 
CYuse  &  Blood. 
K.  Mayes  &  Go. 

W.  C.  Page  ft  Co. 
RON  MOUNTAIN— 
J.  R.  Halfelty, 

B.  Harvey. 
RONWOOD— 

V.  J.  Hager  Lumber  Co. 

BHPiCMiNG— 
F.  W.   Read  &  Co. 

N.    Church. 

O.   B.   Churchill,   Box  S3 

O.   H.  Heath  ft  Son. 

jthaca  Lumber  Co, 
Will  Naldret. 
Wilbur  Nelson. 
Pinnej'  &  Horr. 
JACKSON- 
J.      K.     Bart.lett     Co..     Colurab 
Liberty   Sta. 

C.  A.   Howlnd.  IB  Dwight  Bide,  [ 
Robert    Lake    Co.,    Liberty    *  Ml-   i 

waukee  Sts.  ! 

E.  J.  Tohin  &  Co.,  1«  W.  Pearl  St     | 
KALAMAZOO—  I 

J.    D.    Btxbv    &    Son.  ; 

Dewln«  &  Sons.  ! 

A.  M.   Humohrev. 
LAKE    LINDEN— 

Calumet  &  Hecla  Sllnlne  Co. 
LANSING— 

P.   E,   Lacr  &  Co. 

LansinE-  Artificial   Stone  Co. 

A.   H.   WTiitehend. 
LAPEER— 

T,  B.  Flanagan. 


John    Kles waiter. 
MANISTEE^- 
Thomas   Kenney.    Foot  of  Smith  8L 
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MANISTIQUB— 

Baker  &  Baastoril. 

White  Marble  Lime  Co. 
MARINE  CITT— 

Bcott  Broa. 

Zimmerman  Bros. 
MARQUETTE- 

Geo.  E.  French. 

F.   B.   Spear  &  Sons. 
MAESHAUJ- 

Carver   A  Cater. 

Cruise    &   Blood. 

MENOMINEE— 

Lyons  Bros.  &  Co.,  110$  Main  St. 

F.   C.   Monack,'  1318  Main    St. 
MIDLAND— 

W.   L.    Baker. 

R.  E.  Havks. 
IIIDWAY— 

Gardner  &  McCann. 

Rurden  Bros. 
MONROE— 

Geo.  P.  Fln»el. 

Cbas.  Kibble. 

Stet  &  Baler,  14  and  16  Front  St. 

Wm.  Steiner. 
MT.   CLEMENS— 

Ben  Lema.  Front  St. 

Tucker  &  Smith,  loot  of  Park  Ave. 
MT.   KLBASANT- 


.udlln. 
utoher  &  Co. 


J.  F.   1 

J     T.    Hidey. 

Kennedy    Bros. 

L.    D.   Newton. 

J.  T.  Skelton. 
MUNI9ING— 

Blsaell  Sc  Stebblns. 

Geo.   Coatea. 

A.    J.   Manley. 
MU3KEGON- 

L.    H.   Kanltz. 

Huskeion   Stone  Bid 
NEQAUNBE— 

E.   I.  Johnaon. 
NILE3- 


OTSEGO— 
William  Healy. 
John  D.  Kelley. 
Geo.  SIple  &  Co. 


Brooks    &    Son,    1C03    1 


DarlInK  &  Beahan. 

D,  M.  McDonald. 

D.  C.  Osborne. 

H.  O,  Rose  &  Co. 
PONTIAO- 

Robt.  T.   KniEht. 

Colin  MacCallum. 

Wm.  H.  Oamun, 

Fred  Poole. 
PORT  HUBON- 

Boynton  &  Thompaon. 

Cameron  &  Co. 

F.   D.   Jenks  &  Co. 

J.  W.  Thompson,  jr. 


Geo.  Worden. 
REED  CITY— 

SAGINAW- 
Money.  Ewen  &  Co.,  N,  Ti 

Reiner  Bros.,  West  Side. 
ST.   CLAIR— 

W.  R.  Kemp. 
9T,  IGNACE- 

D.   J.   Chambers   &   Bros. 

Stellwagon  &  Kynoch. 
ST.  JOHNS- 

Jno.    HkkH. 

L,   G.   McKnlght. 

J.    SL    Osgood. 
ST.   JOSEPH— 


■WallBc 


&   Son 


W.    P.    Arms,    Pres.    (Yoi 
O.):     H.     H.     Stambaug 

(Youngstown,    O.):    J.    C. 
Mgr. 
SOUTH  HAVEN— 

W.   G.   Packard. 

A.   M.   Prou'y. 

Volney  Rosj. 

South  Haven  Lumber  Co. 
TEGUMSEH- 

Chas,  A.  Stayton. 
THREE  RIVERS— 

F,  M.  Case  &  Co. 

Jno.  Griffltha. 
TRAVERSE  CITT— 

Wlihelm  Bartak  &  Co. 

Prokep  Kysclks. 

H.  &  L.  Melr  Co. 
VICKSBURG— 

Vlcksburg  Lumber  Co. 
WEST  BAY  CITY— 

McLauRbiln  &  Co. 
WYANDOTTE- 


Eberti 


I   Co. 
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YPSILANTI— 
Chas.  E.  Kins. 
O.  E.  Thompson  &  Bona, 
Webster.  Cobb  &  Co. 


ANOKA- 
3.  A.  Chealey. 
Geo.  A.  McCaully. 
AUSTIN- 
A,  N.  Decker. 
J.  F.  Fatrbanka. 
BI.UE  BARTH- 
Anthonj'  Anderaon. 
Houtu  &  SasBe. 
BRAINERD— 
Fisher  &  Walters. 


John 


CHASKA- 


Herman    NIooll. 

Uenrv  Simons. 
CROOKSTON— 

Crookston  Lumber  Co. 

RoberCaon  Lumber  Co. 

A.   M.  Smitaon. 

Stewart  Lumber  Co, 
DETROIT— 

Reid  &  Woekman. 

Wilcox  Lumber  Co. 
DULUTH- 

Cutler   &   Gilbert. 

Paine  &  Nlion  Co.,  116  W.  Mich  St. 

Thomson  &  Dunlop,  31  W.  Mich.  8l. 
FARIBAULT— 


r   Glaf 


Co. 


Blodsett, 


Faribault    Cement   Pave 
B.  M,  Leach  &  Son. 
Wisconsin   Lumber   Co 
sr.      Prea.;    A.    Blodgeu,    „„    „., 
and  Treas. ;  W.  B.  Blodgett    V    P 
FERGUS   FALLS- 
B.  Barbeau. 
T.  H.  Grady. 
GLBNCOE- 


L.    P. 


Betcher   Lumber  v.. 
Class?n   Bros. 

H.   Wadsworth  &  c 
HIBBING— 


Itasc 


■.   Co. 


Peter  McHardy 

B,   O'Rourke. 

HUTCHINSON— 

R.   C,   LIbby  &  Co 
KENTON— 
WlsoonBln    Lumber   Co.,    A,    Blodgett. 
sr.,    Pres.:    W.    B.   Blodgett.    V.    p,; 
A.   Blodgett,  jr.,   Sec,  Treas. 


LAKE   CITY—    , 
Richardson  Hardware  Co.,  (not  Inc.) 

lne.l 
C.   Sinclair. 
Charles  Wire  &  Sons. 


F.  Koplln. 

J.  W.   Slrapson. 
UTTLE  FALLS— 

T.  J.  MaCMeaon, 

H.  F.  Sohleusner. 
MANKATO- 

T.  R.  Coughlan. 

Fowler  A  Ftty. 

Mankato  Lime  and  Stone  Co.  . 
MINNEAP0LI8- 

H,   L.   Braesoh,   iS  WashlnBton-ayt, 
N. 

Mads.  Chrlstenaon,  10  N.  T^Urd-al. 

S.  J.  HewHon  Co.,  10  N.  T*lrd-Bl. 

R,  F.  Jackson,  829  Lumber  Eich. 

Harold  Johnson.   342  Lumber  Eich, 

J,  C,  I.*inders  &  Co.,  1013  Lumber  Bich. 

G.  H.  Lawes  &  Co.,  SW  Lumber  EicJi. 
J.  F.  Manchester,  ISO  N.  E  Sevsnth- 

MlnneaDolls   Cedar   Co.,    1013  -Lumber 

MlnnearwUs   Ume   and   Cement  Co., 

21S  TTilrd-ave.,  south. 
Northwestern  Hydraulic  Cement  and 

Stone  Co.,  U8  Guaranty  Loan  W" 
W.  H.  Page.  17  S.  Fourth-st. 
Paine  &  Ninon  Co.,  SM  Lumber  Ei 
Plymouth  Paving  Co.,  728  Plymou 


Selenl 


r  Plasti 
Cein 


■  Co.,  31E  S.  Ftrth-9t 


1028  Lumber  Eich. 
Standard  Stone  Sidewalk  Co.,  m 

Y.  Life  bldg. 
Superior  Mfg.  Co.,  7S4  N.   Flrst-at. 
Union     Railway    §torage    Co.,    M 

Washtneton-ave.,   H,    E.   Car;*n( 

Warehouse    &    Builders'    Supply  C 
734  N.   Flrst-st. 
MONTEVIDEO— 

Chas.    Betcher  Lumber  Co. 

G.  Ellason. 
MUUKHEAD— 

T.  Goodsell  &  Co. 


Futlf 


n  Lumber  t;o. 


NORSTBAND- 
Wl  scon  sin  Lumber  Co.    A.  Blodeelt. 
sr.,    Pres.;    W.    Blodget,   V.   P.;  A. 
Blod^tt.   Jr.,  aec.-Treaa. 

Wisconsin  Lumber  Co,  A.  Blodaett, 
Br.,  Pres,;  W.  Blodgett,  V.  P.;  A 
Blodgett.  Jr.,  Sec.-Treas. 


ogle 


UVfATONNA— 

Hayes  I^ucas  liumber  t-o, 

lalrfl  Norton   Co. 

WlaconBln   Lumber   Co. 
FIPESrONB- 

-  ■   an  Lumber  Co. 

BED  WING— 

Hsnry  OBterllnd- 
T,  B.  Sheiaon  &  Co. 
ROCHESTBR- 

—  H.  Doase- 
H.  HaageiBOn. 

urtlon  Lumber  Co. 
BT.  CLOUD— 

Oruber  &  Porwall. 

E.  Stewart  &  Co, 
ST.  PAUL-  .  ^ 

^^MfB.    CO..    S.    E.    cor.    Arcsde 

&  Wells   Bts. 
John  Colonaar.  US  Sth  St. 
Capitol  City  Furniture  Co..  639  Jack 
Eurekf"  Stone    Co..    TO    Wabash    St. 

Gr[bblrLumber  ■>;,  1«  E.  1th  SI. 
Geo.  H.  Lawes  &  Co.,  »  \"\°*. 
Lee  ft  Haft   M(g-   Co.,   W.   8.    Levee 

a>    lot  "W   KobertB. 
N^Whwestern    Lime    Co..     71     I»"er 

NSeatem  Stone  Co.,  IS-  W.  Ubi- 
verslty  Ave.  ,,n 

Sh^topee  Cement  Ume  Mfg.  Co.,  -19 

Chestnut  St.  „,  _    ,  ..  a, 

S.  P.  Spates  &  Co.,  TM  E.  3rd  St. 
8t    i^ul  Lime  ft  Cement  Co.,  156  E. 
3rd  St. 
ST.  PETER— 
Lambert  Lumber  Co. 

WelBgerber  &  LAmpman. 
SAUK  CBNTBR- 
How  Bros,  ft  Co. 
STAPLE— 
Chas.   Batcher. 
Hobert   Klero. 
M.  C,  Miller. 
3TILLWATBR- 

T.  J.  Kelly. 
'     VO  HARBORS— 
fas.  H.  Lunz. 
rwo  Harbors  Lumber  Co. 
ABASHA— 
EL  E,  Jones  Co. 
ASBCA- 

Hayea  Lucub  Lumber  Co. 
Wis.    Lumber    Co.    A,    Blodsett,    Bi 
Pres.;     W.     Blodgett,     V.     f..     - 
BlOdKCtt,  Jr.,  Sec.-Treaa. 


N  CEMENT.  ^^ 

WATBRVII.LB- 

WiBoonaln  Lumber  Lo. 
WEST  CONCORD-  BloaaeU. 

WiBoOnsln  ^'■";''«^,^„,*  V  '?^  X: 
Br.    Free.;  W,  BlooBeti, 
Blidaett,  Jr..  aec-Treaa. 
WILLMAR— 
F.  O.  Peterson. 
I'eterson  ft  Quale- 
j,   n,   Robbin». 
WINDOM— 

Strunk-Sherwln  Co. 

J,  W.  Tut  hill  Lumber  Co. 


j.  O'Dea- 
H    J.   Willis. 
WOHTHINQTON— 
Alblnson  ft  Brober«. 
St.  Croix  Lbr,  Co, 
J.  W.  Tuthlll  Lbr.  Co. 

■    MISSISSIPPI- 
BILOXI- 
E.  Glennan, 
J.  V.   Hasan. 
L.    Looer   &  Co. 
Chas.  Redding. 
BROOKHAVBN- 
C.  B.  Perkins. 
E    M.  Price  ft  Co. 
CANTON- 
M.  Alesander  ft  Co. 
Q    D.  Leltch. 
C.  Olsen  ft  Co, 
COLUMBUS- 
Morgan,  Walker  ft  Co, 
Batatson  &  Co. 
COBINTH- 

McCord  ft  Brakeroan. 
^'Sfef^vTlU  B^.^  -^  improvement  Co. 
GREENWCX>D-  „ 

Greenwood  Brick  and  Lumber  lo. 
GRENADA- 
Gabbott  Moore  &  Co. 
Jennlnp»a  Salnson. 
KlmbrouBh  &  Perry. 
HOLLY  SPRINOS- 

JACKBON- 

D.'g.  Patton  ft  Co, 
MERIDIAN— 
J     A.   &  J.   H.   Hlster, 
C,   M.   Rubusb. 
NATCHEZ- 
L.   M,   DalRarn  ft  Bro. 
I.   Lowenturg   &   Co. 
Charles    Meeks. 
Charles  Miller. 
Rumble  &  Wensel  Co. 
OXFORD— 
LowlB   &   McKoe. 
Oxford   Hsrdware  Cc 
PASB  CHRISTIAN— 
Brandt  ft  Dempf- 
Guy  Northrop. 
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PORT  G 

S.    Bernhermer   &   St 

Wm,    Cahn   &  Co. 
L.   Levy's  Sons. 
VICKSBURG— 
R.  L.  Crook  &  Co. 
P,   P.  WilUama. 


It  &  Co.,  N.  Wash,   I 


Atlclnson  St   HcDonald. 

J,   B.  Patteraon. 
WEST  POINT— 

Q.  W.  Bralne. 

West  Point  M'f'g,  Co. 
WINONA— 

Turner   &   Tim  son, 

Winona  Hardware  Co. 
TAZOO  CITY— 
-     Quekmeycr  &  Gardner, 

Montgomery   Land   Co. 

J.    P.    Powell. 

MISSOURI. 

AURORA- 

M.  L.  Coleman. 
boonviuj:- 

Chaa,  Melerh  otter. 

E.    H.    Roberts. 
BRUNSWIGK- 

Chas.    D,    Marshall. 

B.  Muehrlng. 

Jasper  Perry. 
BUTLER— 

Logan  &  Moore  Lumber  Co. 

H.  C.   Wyatt  &  Son. 
CALIFORNIA- 

Hart   Lumber  Co. 

W.  II.  Mengel. 
CAMERON- 

RuBSell  &  Russell. 

R.    De  ateUner. 
CANTON— 

Joshua    BIfla. 

Wm.  Schueti. 
CARROIXTON— 

Badger   Lumber  Co. 
T.  W.  Ballew  &  Co. 


CARTHAGB- 
Harrlson.    Call 
Home   Lumber   Co. 
S.   H.   Regan  Lumber  C< 
B.    F.    Thomas. 

CARUTHERSVILLE- 
Carutheravllle  Hardware 
CarulhersvUle   Lumber   i 
Cunningham  Bros. 
P.    T.    JaekBOn, 
F.  W.  Phlelser. 


&  Harrison. 


Riverside  Lumber 

Prea   (Frederick 

Russell.  Sec,  Treas,  &  Mgr, 
Q,  E,  Zlnimerman, 
cmNlTlALlA- 
Lacro?  Lumber  Co, 
J.  L.  Thomoo  Lumber  Co. 
CHILLICOTHE— 
Grace  &  Sana. 
Hannibal  Saw  Mill  Co. 
Huge  Bros.  Lumber  Co. 
Saundera.Turner  Lumber  Co. 


1.  J.  P.  G 


J,  F.  Brown  &  Co, 

Cony  era  &  Taylor, 

Hurley  Lumber  Co, 
COLUMBIA— 

Terrell  &  Crouch  Lumber  Co,,  f 
Broad  wav, 

McAllester  Lumber  Co. 

Tandy  Lumber  Co. 
DUi^P  WATER— 

K.  J,  Hurley  Lumber  Co. 
DESOTO— 

W.   H.    Blank. 
J^LDOKADO  8PRING3- 

Lr^an  &  Moore. 
PULTON— 

La  Croaae  Lumber  Co. 

W.  P.  Record  a. 
GALLATIN— 
U.   H.   Fit  zee  raid. 

C.   W.  Hitchcock. 
S.  ft,  Slmpaon  &  Son. 
GL^rSGOW- 


Any  information  OD  ^6 111 C  fl T    Ol* 

Cement  flachinery 

will  be  furnished  on  request  by 
the  publishers  of  this  book.— 


nunlcipal  Engineering:  Company 
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HANNIBAL- 

Crulkshank  Lumtier  &  Coal  C 
i    Hannibal   LJme   Co. 
McCooey    '    " 


CBller 


!    Co. 


HIGGIN3VIIi-B- 
Lacrosse   Ijumber   Co. 
Temple  &  Schoppenhoral 

I  HOLDEN- 

;    Wm,  Chappell. 

;    Chaa,   E.    Starkey. 

.  huntsviuj:— 

I    J.  G.    Dulany. 
'    B.    G.    RIcheson. 
,  INDBPBNDENCE- 
Badger  Lumber   Co. 

E.    McDonald. 
JEFFERSON  CITT— 
C.    Lotiman. 


JOPUN- 
K.  L.  Chlckering,  618  Va,  ; 
JopUn  Cement  &  Coal  Co.. 


BIk. 

KANSAS  CITT— 
Aetna    Cement    Plaater    Co.,    la    W. 

EiEbtb-Bt. 
American  Mason  Safety  Thread  Co.. 

ME  Junction  Wde. 
C.  A.    Brockett   Cement   Co,,  121   W. 

Efehtb-at.;   C.   A.   BrQckett,   TreaB. 

and  Genl.  Msr.;  Howard  MoCutch- 

eon.  3ecy,    aJid   Treas. 
BuUdera'    Matertat     Supply    Co.,    407 

Postal  Tel.  bldg- 
P.  M.  Deardorlt,  Twentieth  and  Vlne- 

W.  8.  Dickey  Clay  Mfg.  Co.,  716  Wal- 

Port    Scott      Cement    Assn,      121    W. 

BJehth-Bt. 
Frankenfleld     Sand     and     Fuel      Co., 

Central-ave.  and  Kaw  Hlver, 
W.  a.  HalUwell,  107  B.  Tenth-at, 
International  Trading  Co.,  61S  Wyan- 

aotte-st. 
Kansas  City  &  Ft.  Scott  Cement  Co., 

la  W.  laghth-st. 
Lrneli-n'Btklna  Lime  nnd  Cement 

Co.,  IJMKI  Walnut  St. 
].  W.  Merrill.  S.  W.  Boulevard  and 

8ummlt-3t. 
Missouri    Lime    and   Cement    Co.,    201 

PoBtal  Tel.   bidg. 
Roll  Coal  and  Lime  Co.,  1900  Grand- 
Roman  Cement  Plaster  Co.,  308  Pos- 
tal Tel.  bldg. 
Arnold  Sutetmelster,  Twenty-flrat-st. 

and  Maln-ave. 
Thom-HallHwell   Cement  Co.,  IW  B. 

Tentb-st. 
Weatem  White  Lime  Co. 


KING  CITY- 
J.  W.  Liggett. 
Miner  &  Frees. 
KIRKSVILLE— 
W.    P.    Poster. 
Kirks vtlle  Lumber  Co. 
V.   Miller  &  Bon. 
W.  8.   Murphy,  104  S,   Malr 
LAMAR— 

Houston  &  Shelton. 
LATMKOP— 

B.  B.  Beery  &  Co. 
LEBANON— 
Hlnas  &  WuBsgerber. 
J.  a.  Llngsweller, 
LEXINGTON— 
Harris- AnderBon  Lumber  < 
J.   B.  Moorehead. 
Triumph    Press    Brick    C 
Hyde.  Pres. :  John  T.  Bui 
L.OU1B1ANA— 

CrrBtal  Carta annte  Lime 
MARCBUNE— 
D.  Brown. 
W,   H.   Rosenbery. 
MARSHALL— 
La  Crosse  Lumber  Co. 
Paee  &  Mitchell. 
MAKi  VILLEl- 
Uonrad  &  Totterdal*. 
Bldiway  Lumber  Oo. 
ii'.  H.  Rowley. 
MEMPHIS— 
W.  W.  Eekman. 
T.  H.  Welener. 
MEXICO— 
Coatsworth  &   Co. 
Houston  &  Crow. 
LaCross  Lumber  Co. 
MOBERLT- 
W.    W.    BabcfKk    &    Co. 
Moberly   B.    A   T.   Co. 
D.   H.   Mornlce  &   Co, 
MONETT- 
August    Othenln. 
J.    H,    Otterman. 
MONROE  CITT- 
C.   D.   Everhart  &  Co. 
P.    W.    Hllaton. 
MONTGOMERY  CITY— 

LaCrosse  Lbr.  Co. 
NBOSHO— 
Neosho  Planing  Mill  Co., 
son.   Pres.;   J.  B.  Boblr 

NEVADA- 

Clark  &   Bates  Lumber 

Home  Lumber  Co, 

Logan -Moo  re -Boyd  Lunib 
NORBORNE- 

Badger   Lumber   Co. 

Cunningham,  Beckemere 
FALiMTRA- 

J,    F.    Helnze    &    Son. 


W.   . 
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FIERCE  CITY— 

Pierce  City  Lime  Co. 
PLATTSBURO— 

T.   W.    Ballew. 

P.  J,  O'Malley. 
PLEASANT  HILL— 

Clark   Lumber  Cft 

J.   C.   Jonea. 
RICH  HILL- 

R.  J.  Hurley  Lumber  Co. 

Williamson  £  Montgomery. 
RICHMONE*- 

Davla  &  Child. 
BOLLA— 

A.  a.  Long  &  gon. 


.    313   N, 


J.    Phil    Hoetn. 
Dubach  Lumber  Co. 
Ocka-Rohlflng  &  Co. 
8T-    GENEVIEVE- 
ChBB.   H.   Blel  &  Co. 
John  L.  Reverie. 
Jakerat  Bros.  &  Tealy. 
ST.    JOSEPH— 
a    W.    NEewelier. 
Chaa.   Nowland. 
ST.    LOUIS— 
Acme     Cement     Plaster 

9th  St. 

Arkansas    Portland    Cement    Co.,    313 
<     N-  Bth   St. 
Berry-Horn  Coat  Co.,  308  N.  Bth  St., 

Al  Berry,  Secy. 
Centaur  Lime  Co.,  3852  Manchester 
Chas.    W.,    Goetz    Lime      &      Cement 
Co.,    3537      Gratiot,      P.    J    Dauem- 
helm,     Pres. ;      Louisa     A.     Goetz, 
Secy  and   Treaa. 
W.   H.   HtU   Lime  &  Cement   Co.    11 

N.    Main  St. 
Johannes    Lime    &    Cement    Co.,    243S 

Kosciusko, 
Lawrence"  Martin   &   Co.,  Parnell   & 

Nat.  Bridge  Road, 
MeBcbam  &  Wrlvht,  TSI  Olive  St. 
Metal   Core   Cement  Tie   Co,,   313   W. 


Plast. 


Co., 


Hen  I 


t.   Louis  ConlractlnE  Co.,  32  Turner 

BldK- 

[enry  M,   Sohulti  &  Co..   7920  Fenn- 


Thorn     A     HnnUina     Lime       and 
Cement  Co.,  IStli  and  Aoatln  Stm. 

William  Wedemaler.    Rm.   824  Waln- 
w  right   Bldg. 
SALEM— 

SALISBURY- 
J.  H.  Green. 
Salisbury  Lumber  Co. 


Babcock  Lumber  Co. 
tiallle    Lumber    Co.,    Port   ( 

tucky  St. 
Mo.   Central  Lumber  Co. 
SENECA— 

P.  G.  Browning;  &  Co, 
BMfiiLBlNA— 
Cotton  &  Boettcher.- 
C.  P.  Dobyns  &  Co. 
Hannibal  Saw  Mill  Co. 
SLATER— 
Dulaney  Bros. 
La  Crosae  Lumber  Co. 
ai-KlNGflELD— 
Bunker  Bros. 
CamsDell  Lumber  Co. 
W.  L.  Garrett. 
Marblehead  Lime  Co. 
NtSholB  &  Co. 
Vaughan  Coal  &  Sand  Co. 
8TA *  BERR y— 
Uromer  &  Co. 
Kimball  Lumber  Co. 
THATER- 
H.  J.  F.  Da  via. 
Hopkins  &  Emmona. 
TIPTON— 
Wm.    Ferguson. 
Wm.    Schmidt   &   Co. 
TRENTON— 
Badger  Lumber  Co. 
F.  W,    Ballew. 

Corwln  &  MatthewB. 
Webb  City  Lumber  Ca 
WEBSTER    GROVE— 
W.    W.    Alter. 
Robt.    HorsMOl. 


.    N. 


Inther 


WEST    PLAIN8- 

J-    E.    Johnson. 

Lewlg-Faly  Commission  Co. 
WINDSOR— 

Brown    Lumber    Co. 

Hudson    &    Son. 

MONTANA. 

ANACONDA— 

Anaconda    Copper  Mining;  Comianr, 
Hardware  Dept. 
BILLINGS— 

T.  R.  HlnCK  A  Co. 


Jonas  Henderaon. 

a  C.  Kenyon,  3»  Maln-st. 

Lansing    &    Wells. 

Isaac    Oldritt 
BUTTE— 

Anaconda  Copper  Mining  Co,,  Hard- 
ware Dept.  D.  H.  Greenwood. 
Mgr.:  J.  A.  Dunlap,  Pur.  AgL 

Butte  Coal  Co.  Edwin  L,  Mayo,  Prop. 

Butte  Sewer  Pipe  ft  Tile  COl 

Weafern    Fuel    Co. 
GREAT  FALLS- 

W.  L.  Martin  ft  Co 

J.    ©■Nell. 
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iaraware   Co..   113  N. 


A.   W.   Miles. 
LOGAN- 

W.  N.  Rowland. 
MANHATTAN— 

Manhattan  Fuel  &  Lumbe 
HIBBOUUV— 

Missoula  Merc.  Co. 

Misaoula  Brick  &  Cement 
W11JX>W  CHEMIK— 

A.   J.   Woodward. 

NEIBHASKA. 
AaHLuVND— 

S,  R.  Mclieran. 

H.  H.  Parkhurst. 


H.  N.    Bell. 

p.  M,   Green. 

J.  H.  Lysl  tiger. 
BEATRICE— 

LoulB    QraS. 

J.  Mahannah. 

John  H.  Von  Steen. 

J.  G.  "Wlebe. 
BLAIR— 

Crowdl  Lumber  and  Grain  Co. 

Edwards  &  Bradford  Lumher  Co. 

JohnMcQualne.- 
CHADRON— 


Rober 


Hood. 


COLUMBUS- 
Foster  &  Smith. 
Geo.   Hoeland. 
Hugh  Hughes. 
J,  Kaufman. 


Z.  Waterman. 
JfAmBORr— 
Fairbury   Lumber  Co. 
JobD    GeUatlr. 

J.   V.  S wilier. 
PALLS  CITY- 
W.  D.  Eaaley  &  Co. 
Pullerton  &   Stuart. 


EawarflB  &  Bradford  I 
Howard  Lumber  Co. 
Nye  &  Schneider  Co. 
GKNEVA— 
Bamea  &  Boteton. 
A.   Koehlcr  Co. 


Ueff.  A.  Hoaelana. 


Hansen  Lumber  Co, 
Nye  &  Schneider  Co. 
Oawald  Oliver  &  Co. 


HOLDRBGE— 

D.  T.  Cjjrnell  &  Ca. 

C.  A.  Galloway, 

Johnaon  &  Norlln. 
KEARNEY— 

Bradford  Krtsler  Lumber  Co. 

F.  H,  r        ■     - 


W.   I.    Bailey. 

aearie  &  Chapin  Lumber  Co..  7J7  N. 

St.  J.  Q,  Chapin,  Pres,;  J.  P,  S.arle, 

Secy,-TreaB, 
Whltebreaat  Coal  &  Lime  Co. 

NEBRASKA   CITY- 


Edwards.   Bradford  L 
D.  P,   Rolfe  &  Co. 

NORFOLK— 
Chicago  Lumber  Co, 
Edwards  &  Bradford 
L,  C,   Mlttelstadt, 

NORTH  PLATTE— 
W.  W,  Birge, 
G,   F.   Fiald, 

OMAHA— 


r  Co. 


1    &.    Kesly    Co,,    1529    Sherman 
Bullard   &   Hoaglsnd.   Isard   &    20th 


Geo,  A,  Hoasland.  9th  &  Douglas, 
C.  W,  Hull  Co..  20th  &  Izard  Sts. 
A.  L.   Pafrtck  Lumber  Co,,  IBOl   Mll- 

Wagner  &  Buchanan.  2Sd  &  Paul, 

Welahans  &  Holbrook,  309  S,  nth. 
O'NEILL—  I 

Galena  Lumber  Co. 

O.  O,  Snyder. 
PAWNEE  CITY— 

Nell  Duncan. 

Pawnee  Lumber  Co. 
PLATTSMOUTH— 

C,  D.  Cummina. 

F,    M.    Richey, 

J  no.  Waterman, 
SOUTH  OMAHA- 

Louls  Bradford  Lumber  Co.,  319  N,  R. 
R.-ave. 

Bradford  Kinsler  Dumber  Co,,  601  N. 
Twenty- fourth-st. 

Broadwell-Rich    Coal    Co.,    241S   N-st. 

Cuddlngton  &  Wilcox,  3117  N-st. 

E.  H,  Howland  Lumber  and  Coal  Co., 
m  N.  Twenty-fourtt-  --t. 

Ed,  Munshaw  &  Co.,  603  N,  Twenty- 
seven  th-st. 

J,  B,  Watktns  &  Co..  3120  N-st. 
SUTHERLAND— 

C,    F.    Iddinga. 
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TBCUMSEH— 

Bstate  of  W.  H.  haBsatt,  G.  W.  Hai- 
Bett,  Mgr. 
YORK— 

Charles  Anderson. 

A.  F.  Bloomer. 

Geo.  Pair. 

W.   Mtaat, 

Smith  Sc  Hogera  Lumber'Co. 
NKVADA. 
CAHSON  CITT- 

Oeo.  H,  Meyers. 

Virginia  &  Truckee  R.   R.  Co. 
HENO— 

J.  R.  Bradley  Co. 

Nevada  Hardware  &  Supply  Co, 

Edward  Bchmltt, 
VIRGINIA  CITT- 
Davld  Crosby. 

NEV/  HAMP8HIRBI. 

UURLIN— 

Berlin  Ulllti  Co. 

C'bas.  Jolbert. 

Bsobel  &  Co. 

H.  C.  Rowell. 
UONCORD— 

l>lcKermaii  &  Co.,  14  Bridge  St. 

Jaroes  H.  Rowell.  45  School  St. 

D.  W.  White,  Phenlx  Hotel. 

Woodworth  &  Co.,  Hills  Ave.  &  B,  R. 
SQuare. 
DOVER— 

17  Cocheco  ht. 

PRANKI-IN- 
J.   D.   Kirk. 

Knowlton  &  Stone. 

Spencer  Hardware  Co. 
LACONIA— 

T.  J.  Quay. 

J.  P.  Pttman  &  Co. 

John  Parker  Smith, 
J-.AKEPORT— 

MANCHBBTER- 
Adatns  BroH.,   754  Elm  St. 
Head  &  Dowat  Co.,  97  Granite,  Cor. 

J.    Hodee.    485   Elm    S(. 

Mead,  Mason  &  Co.,  216  The  Kenard. 

Osrenee  R.   Merrill,   412  Merrimack 

Henry    W.    Parker,    30    Granite,    Cor. 

Franklin, 


J.  L.  mPLOW, 


NASHUA- 

L,  P.  Dunklee  &  Son,  M  Summer  St 

O.  B,   TUton,  233  Main  St, 

Geo,   A.   Wlllard.   llfi  Vtne  St, 
PORTSMOUTH— 

John    H.    BrouBhton, 

J,  A.  &  A.  W.  Walker. 
ROCHESTER— 

Chaa,  W.  Bradly, 

Morrill    &    Qreenfleld. 
SOMERSWORTH— 

JYancla  Fordlff. 

Albert   Hanson. 

Joseph    Perron. 

NEW  JERSEY. 

ASBUHY  PARK— 
Asbury    Park  Building  Supply  Co. 

Geo.  E.  Farmer,  61  8,  Main, 

Chas.  S,  L?wl3,  S,  Main,  near  Broai- 

U  M.  Taylor,  1KJ7 
ATLANTIC  CITY- 
Atlantic  CIt*'  Lui 
Ave, 


Main. 


I.  m. 


D,  K,  Donnelly.  N,  C.  &  Baltic  AvM, 
G,    Garrison,    California   Ave. 
J,  M.  Frere.  16  N,  III,  Ave. 
D.  B.  Ingersoll,  16  N.  Fla.  Ave. 
Lake  &  Rlsely,  Pleasant vllle,  N.  J. 
Edwin  Smith,  Baltic  &  Tenn.  Aves, 
J,   Summervllle  Smith,   Ohio  &  MfJ- 

lleranean  Aves, 
Somers    Lumber    Co.,    Arctic   &  Mo, 

ATLANTIC  HIGHLANDS- 

P.  S,  Conover,  Jr, 

Corning  Lumber  Co. 

Hopping  &  Ely. 
BATONNE— 

Baldwin   &     Flgnelra,     Garfleld-ave. 
and  Grand-st, 
BELVIDERB— 

S,  M,  Gordon  &  Co. 

D,  Perry  &  Son. 

Wldenor  Bros. 
BEVERLY— 

A.  L,  Perkins, 
BLOOMPIBLD— 

Ogden  &  Cadmus, 
BOONTON— 

Theo,  Rlnglieb, 
B  ORDENTO  WN— 

Howard  L,  Newell, 

W.  H,  Shreve.    ■ 
BRIDGETON— 

Daniel  Bacon  &  Son, 

Wm,  O,  Garrison. 
BURLINGTON- 

J  on  at  ha  n  Goodheer 

Thos,  Mllnor  &  Sons, 

John  A,  Vandegrltt,  jr. 

Wm.  R,  Vandegrift. 
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CAMDBK— 

I  Ciniden  Ume  Co.,  127  Fadaral-ac. 

!  C   B.  Coles  &  Boas  Co.,  Front,  c 

1        KftlBhn-ave. 

I  Hew  Jersey  Supply  Co. 

I  AuKuatUH  Reeve,  ii.  Market-Bt. 

i  B.  F.   Ruaaerow  &  Son,   Market,   ■ 

i      Wilson.     Harbison      &      Co.,     1131 

DECKEaiTOWN— 

Decker  &  Slmmona. 
DOVER— 

Dover  Lumber  Co. 


BAST   ORANGE- 
Cook  &  GenunK  Co. 
James    T.    Plerson. 
ELIZABETH— 
Hall    &    Carlton. 
F.   Ix    &   A.   Helddttei. 
I      Neurltter  &  Horre. 
i      T.   F.    a    F.    C.   Bayre. 
BLHE3R— 

Eugene  Bostwlck. 
ENQLBWOOD- 

Tuttle  Bros. 
PLEMINGTON— 
J.  P.  Bodine  &  Sana. 
John   B.   Hopewell. 
James  A.   Kline. 
Hervey    Kuhl. 
FREEHOLD— 
□llbert  Combs  &  Co. 
D.  A.   Stuteaen. 
UAKFIELD— 
N.    J.    Conatructlon   ft    Supply    Co., 
Hobart   Place.    Jas.   W.   Flnnesan, 
Pres.:    John    T.    Harrqp,    Sec.    & 
Treao.;  R.  N,  BlUlnga,  Enjr. 
tiUJCUBSTEH  CITY— 
The  Gloucester  Feed  Co. 
Morgan  &   Pettit. 
HACKENSACK— 
Haclcensack    Coal    &    Lumber    Co, 
John    O.    Demareat.    Pras,,    (New 
Mllford.   N.   J.>:   M.   G.   Demareat. 
Becy;  Elmer  Blauvelt,  Treaa..  (Ora- 
oell.  K.   J.). 
Uolter  &  SmtttL 
Weatervelt  Bros. 
HADDONFl  ELD— 

Bell  Broa.      . 
HAMMONTON— 
Wm.  H.  Bernahouse. 


Henrv    H.    Vanderbllt,      1628     Willow 

Ave. 
JKHSffir  CITY— 
baiawtn  *  Flguelra,  Garfield  Ave,  & 

Grand  St. 
Ulrmlnsham   Cement   Co.,   65   Mont- 

Komery  St. 
James  Brooka.  1«S  nth  St. 


National  Lime  Co.,  530  Grand  St. 
Arthur  P.  Roy,  39ft  Jacjuon  Ave. 
The    United   Bulldlnc   Material   Co 
Foot  Jersey  J. 


LAMB  ERTVI LLB— 

A.   C    Qamdey. 

JUL'Ob  Helns. 
LONG  BRANCH— 
,  Chandler  &  Maps. 

Cloughley.  NIchol  &  Co. 

L.   &  D.   Edwards  &  Co. 
MADiaoN— 

Bruen  &  Morris. 

Green  &  Plerson. 

Joseph  M.  Smith  &  Co. 
MANA8QUAN— 

E.  8.  Van  Leer. 
MATAWAN— 

Cartan  &  Devlin. 

W.  A.  Close  T.  and  M.  Co. 

MILLVILLB— 

C.  F.  Cory. 

Kimball,  Prince  &  Co. 
MONTCLAIR- 

Chas.  T.  English.  112  Park  St. 
Wm.  O.  Peersons,  14  Forest  St. 
MORBISTOWN- 

Dalrymple-Hastlngs    Co. 

C.   W-  Ennis  &  Co. 


Dlvl 

Cook  &  Geimng  Co.,  18  Jersey  St. 
Builders'   Material   &   Supply   Co.,   6 

Badger  Ave. 
Eureka  Cement  Co.,  2  Ave.  A. 
Knickerbocker  Cement  Works,   Foot 

o(  Brill  St. 
Leinhardt    &  Guenther,  S12   Littleton 

Thomas  W.  McNally.  31  Plllmore  at. 
Fred  L  Morrison,  309  S.  6th  St. 
Thos.    Morrison,    Van    Buren   St. 
Newark  &  Rosendale,  763  Broad  Bt. 
Phillips    While    Rock    Lime    Co.,    133 

Front   St, 
James  R.   Bayre.   Jr..    &    Co.,    River, 

near  Center  St.   Depot. 
Marcus    Sayre    Co.,    Front    St.,    Adj. 

Center  St.   Bridge. 
Tomklna  Broa..  74-04  Fasanlc   8*. 
B.  WItletts.   i  Waydell  St, 
Windsor  Lime  Co..  Center  St. 
Stewart    Wolf    &    Co.,    301    Waverly 


Plac 
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NEW   BRUNSWICK— 

John  H.   Conger.   62  New  St. 

R.   R.  Outcalt.  261  George  8t. 

RoKe  &  Son,   181  Burnet   St. 

Philip  Wetgei,  Jr.,  2  Peace  St. 
NEW  MILPORD- 

CooDcr   &    Demaresl. 
NEWTON— 

Hart  &  iiirr. 

Hopkins.  Wllllama  &  Co. 

ORANGE— 
Conover  Bros.,  51  IJncoin  Ave. 
Cook  &  Genung  Co.,  Main     & 


I   Sts. 
.    M.    Mat  then 


A.    F.   Plera. 
Main. 


,  68  Freeman   • 
}  Alley,   near 


PALMYRA— 

Palmyra  Ic-  &  Coal  Co. 
PASSAIC— 

The  Anderson  Lumber  Co. 
PATERSON— 

John  Aga.ew.  Prince,   cor,   S 

T.  J.  Brogan. 

C,  R.   Forbes.  T35  Main  St. 
Christonher  Kelley.   H,   R.  A 

Green   St. 
John  R.  Lee. 
Morley  &  Forbes. 
A.    H.   Smith,   41-47  Lafayetti 
PAUI.SBORO— 

D,  R.  Ackley. 

E,  G.  Miller. 
PENNGROVK- 

Barber  &  Turner, 

E    G-    Brick. 

John  Sumerill  &  Qro. 


FarrlnElon   &   Runyon. 

Samuel  Henll. 

N.  J.  Portlanil  Cenienr 

PHILLIP8BURG— 


Clarence  Waifera. 
PL  A  INFIELD— 
Bolce.    Runyon    &    ( 


PLBASANTVILLE— 


.    242-260    Park 


K,  I'.  Gallowaj". 

SALEM— 
Clarkaon  Lipplncott. 
Benj,    Stratton. 

humkhville:— 


David  J.  Smith. 
SOUTH   'AMBOY— 

Jbb.  Bloodeood, 

ThomHB  Downs. 

Hex  ton  &  Donnell. 

Slover  &  ulabrow. 
aoUTh  ORANQB- 
.  Ualsey  Co. 


Koit  i 


'  &  Son,  Springfield   an* 


TRENTON— 
Samu:'l  Heath,   334  Perry  Bt. 
W.  L.  Phintps.  SOT  Cass  SI. 
J.  B.  Richardson  &  Son.  120  S.  SlocH. 


;.  State  St. 


1   St, 

P.  B.  Blchardso 
VINE LAND— 

Kimball,   Price  &  Co. 

Leach  &  Bro. 
WE3TFIELD— 

Tuttle   Bros. 
WEST  HOBOKBN— 

Thoa   Keynton.  201  Clinton  Ave. 
WOODBURY- 

L.  Brown  &  Co. 

Chas.   Walton. 

NEAV  MBtXIOO. 
ALBUQUERQUE- 

J.    C.    Baidrldge. 


John 


.    Lee. 


CARl^BAD- 

A.   N,   Pratt. 
ROSWBU^ 

Burton   Linge   Lumber  Co. 

Lewis  &  Wells. 

Seay,   Gill   4   Morrow  Ox 
SANTA  FB— 

W.    H.    Goebel. 

Wro.   McKenzle. 

NBW  YORK, 

ADDISON— 
Geo.  C,  Howard. 
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Th«  Bowe   ( 


.  Pearl 


Frea  S.   BrumaKhlm,  266  Wash.  Ave. 
The  William  H.  Burton  Co.,  Centre  ft 

Colonle. 
Cftmeran  &  Hawn,  28S  Central  Ave. 
H.  A.    DniKht. 
Howard  N.  Fuller,  Chapel,  cor.  Carol 

Bt. 
The  Helderbers  Cement  Co.,  38  State 

at. 

Jobn  H.    Jackson,   92  3d   Ave, 
John  Kurtz,  136  Central  Ave. 
John   Kurtz,   Jr.,   &  Wendy.  352  Cen- 
tra!  Ave. 
Leonard  &  Youngman,  !S6  State  St. 
Peter  McCabe,  122  State  St. 
Chaa,  H,  Ramsay,  38  State  St. 
f     Halsey  Woodruff.  143  Broadway. 
ALBION—     ' 

Sbourds  Bros. 
I      Oeo.  M.  Waterman. 
1    ALT  A  MONT— 
'       Sands'    Sons. 


Wlilaon  &  Eaton. 
AMITYVILLE— 
Chaa.  Wood. 


B.  Machold. 

Morpliy  &  Davy. 
ATHENS— 

Howland  &  Son. 
ATTICA— 

Broadbooks  &  Ranger. 

Weal  Avenue  Mills  Co. 
I    AUBURN— 

D.  W.  Barnes  &  Son.  23  Wa] 

H.  R.  Clark,  113  .State  St. 

McCaHha  Bros.,  39  Water  8 
AVON- 
EL  H.  Babcock. 

M.  C.  Watklns  &  Co. 
BATAVIA— 

Wm.  E.   DawHOn. 

Wm,   E.   Smith. 

Weaver  &  WInalow. 

O.  B.  Worthington  A  Son  Ci 
1     BATH— 
I        W.  H.  &  R.  J.   Davtson. 

James  Faucetl. 
I  H.  E.  Shannon. 
I  BLNaHAMTON— 
!       Joaepb  W.   Ballard  &  ( 


,  21  JaJTlH 


Corbett  &  Stewart,  130  State  St. 
ilmer  E.  Ekislgn,  200  Chenango  Bt. 
I^lgn  Lumber  Co.,  Jarvls  St. 
BUFFALO— 
Akron  Cement  Co..  GO  River. 
Charles  Berrlch  &  Sons,  U51  Main. 
Black  &  Hunt.  3  Builders'  Excbanee. 
Bray  &  Hanrahafi,  IT!)  EUllcott. 
Biifliilo  CemeX  Co.,  110  PrsalcllB. 


Buffalo—  Conlinwd. 
BuKalo  Mortar  Works.  Bulldera'  Ex- 
Buffalo  Sewer  Pipe  Co..  T7  Tonawan- 

PhlllD  Carey  Mtg.  Co.,  3S  Y/.  Seneca. 
Carroll  Broe..  Virginia  and  Fourtb. 
Charlea  Dehn.  Louisiana  and  Ferry, 
Durklns  &  Merkle,   26   Builders'    Ex- 

Dlamond  Fire  Clay  Co.,  176  ElUcott. 
a.  Ellas  &  Bro.,  96G  Elk-st. 
a«rman    Rock    Asphalt    and    Cement 

Co.,   304  D,    S.   Morgan   bldg. 
Gibraltar  Wall  Plaster  Co.,  21  Bulld- 

J.  B.  King  a  Co.,  322  W.  Genesee. 
John  Lyth   &  Sons,   48  W.    EaKle. 
Monarch  Mtg  Co..  634  Main. 
H.  L.  &  W.  C.  Newman,  50  River. 
Louis  Pfohl  &  Bon,  Dock  and  Water. 
Portland   Cement   Co.,  1J2  Church. 
M.   A.   Reeb,   W9  Michigan. 
J.  H.  Robs,  141  Erie. 
Bears,    Humbert    &   Co.,    431   Pruden- 
tial  bldg. 
Thorn  Cement  Co..  113  Church. 


tmloi 


Akro 


Eric. 

Walbridge  &  Co..  392  Main. 

Wltllamsvllle  Quick  Lime  Co.. 
way  and  Elm, 

Weed  &  Co.,   292  Main. 

O.  W.  Williams,  698  Mastern. 
CAMBBIDGE- 

J.   D,   Hall, 

Amoa  Konkey, 
CAMDEN— 

Geo,  Abbott's  Sona, 

Giles  Coy. 

W,^H,   Dorrance  &  Son, 
CANAJOHARIE— 

W.  H.  Bain. 
CANANDAIGUA— 

Frank  R.  Beecher. 

Aleiander  Davidson. 

Geo.  T.  Thompson. 
CANISTEO— 

Burrell  Bros. 

W.  T,   Goff, 

O,  O.  Lalne. 

J.    H.   Strait. 
CANTON- 

L.  W.  Eldrtdge. 
Hoare  Bros. 
CARTHAGE— 


Noa 


Chan 


Chanfty   1 
Jones    &    Simmons. 
J.    A.    Loom  Is. 
J.    E.   Strickland   &  Son. 
CATSKILL- 
Jas.  Cooke. 
Geo.   W.   HoidrMge. 
E,  Lamnman. 
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SOME  EXPRESSIONS  REGARDING  IT 

FROM  LEADIfte  NEWSFAFEHS 

MUHIclFAt  ENaiNCBRiHc  |9  one  of  Ihe  moil  TiliuUe  technlcaJ  matazlnes  cf  the  a(s. 

—SacramtKlo  fCalJ  Rtcori-Unm. 

MUNICIPAt  EHaiHSBItlNC  Is  ■  model  hlch  standard  publlcatloii  Ihat  steadily  impiQrel. 

— «i7iMB*«  SetiHial. 
MuKtclPAL  ENarHIERixa  Is  an  excellent  laa^iiDt—Harlford  Courani. 
MuNicip*!.  Ebqihhbiuno  is  always  pmctiaU  In  lis  strfullon  of  problems. 

—Detroil  Fne  Prrss. 


HOW  IT  IS  PKAISCD  ay  HEADERS 
Witllin  NmniM,  CHy  EnghMeraf  WlidMr,  Oil.: 
J.  H.  Hanlt.  CoawiltJiig  Engiiwar  (ar  ktHidMl  aid  SaaHary  Wnrlil 
Alej|ThciaHaa,Jr.,Oiiaty,Pa.:   ' 


Robert  T.  Om,  SacraUry  BMrd  of  Pahlk  Work*.  DMnlt.  MIcb.i 

"Municipal  EHOiHEEBiHa  Macazihb  1b  so  highly  apoceclated  by  aldermen  and 
visitors  lothia  otdee  thaiwe  have  to  lieep  our  copies  of  Ihem  under  lock  and  key  lo 

Joseph  WithiagtOK,  Mattoo*.  Hl.i 

"MuHICIFALENGIHKERIHoMAQAZlHBlsthe  l»St  of  l»  Idnd." 

4    Scott  Hayea,  Ckaaikerlafai,  5.  D.I 

f  ou  are  doine  a  splendid  service  and  putting  out  a  tine  work." 


"MuHiLriFAL  Engineeriho  Maouiiib  ia  a  good  thing.  Sorry  [  did  tiol  ki 
this." 
Fraai  Sacraaiaata  (Cat.)  RMord-Ualaa : 

MuHTciPAL  EHaiHEERiHa  has  ottch  been  pronounced  In  theae  columns  tl 
practical  maguine  ot  the  age,  and  we  adhere  to  that  Judgment." 

■f2. 00  per  year.    Tbe  sooner  yoa  order  It  the  more  y 


i  MUNICIPAL  ENGINEERING  CO 

■'W""<W g 'iini"""f""'f p""i||iiii-''inr"'"»ir I ^|i»iii«p.npinyiEyiyiiiy 
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CATTARAUQUS- 

V.  3.  Rich. 
CHATHAM— 

John  W.  BoriKht. 
COBLEBKILL,— 

Stanton  Courier. 

H,  D,  Karker  &  Co.,  Main  St. 

William  W.   aummonB. 
COHOES— 

J.  W.  &  T.  W.  Neary,  13  Broadway, 

acotland  &  Munro,  T2  Remeen  St. 

Tbomas  Slavin  &  Co. 

M.  Weldman,  220  Mohawk  Bt. 
COLD  SPRING— 

J.  M.  Cornell. 

Greene  Crookston. 

Wm.  H.  L,a  Due. 

ChBFlea  E.  McClarr. 


John  F.  Brady  &  Co. 
CORINTH— 

Oa>.  H.  Manm  A  Son. 
COKNING— 

■    John  ComoBh,  W.  Market  St, 

Q.  W.  Parr  &  Co. 
CORnj.NI>— 

Beers  &  Warfleld. 

Uasson  &  Btarln. 

Ryan  &   Hall. 
COXSACKIB— 

Phoenli  L.iimber  Co. 
DEaJH— 

Dean  ft  Bromley. 

Oleason    &   Klfl. 

Pellfleld  MUllnK  Co. 
DEPOSIT— 

Jobn   Q.   Clark. 

A.  B.  ft  C.  B.  Martin. 
W.   J.    Putnam   ft  Co. 

DOBBS  FERRY— 

Besson  &  Co, 
DOr.,GEVILLE— 

James  Gow. 

R.  J.    Guile. 

Waldle  ft  Snyder. 
DUNKIRE- 

Arm8tron=  &   Flpl.schmHn, 

Ura.    S.   M.   Hamilton. 

James  Q.  McCarthy. 
EAGLE  BRIDGE— 

Buel   BroB. 
EAST  AURORA- 

B.  R.    Adams. 
Wm.  Gelb. 
GriBSS  ft  Ball. 

EAST  HAMPTON— 
Bast   HaniDton   Coal    Co. 
East  HamDton  Lumber  Co. 

ELLBNVILLB- 
Baile«  ft  Deyo, 
James  W.   Donaldson. 


ELM  IRA- 
Barker  Bros. 

Goatello  ft  Neasle. 

Diver   &    CoDley. 

Holmes  &  Co. 

W.  H.  Lee  &  Son. 
FAIBPORT- 

Dabbln  &  Moore.  ' 

C.   L.    Fuller. 

G.  S.   Holm  an. 

A.  M.  LoomlB. 

A.  Van  Norman, 
FAR  ROCKAWAT— 

Tbomas  Kane, 

F,    B.    Smith. 

A.  C,  Walton, 
FIBHKILL-ON-THE-HUDBON- 

W.  H.  ft  W,   F.  W^eston. 
PORT  EDWARD— 

Ii.  E.  MontKomery,  Notre  Dame  St. 

James  G.  Klnne. 
FORT  PLAIN— 

Will  J,  Dlefradorf.  B3-«  Canal  at, 
FHANKPORT- 

W.  W.  Crosby. 
FRBDONIA— 

F.   E.  Cooke. 
Sly  &  Coddlnjton. 
PBEEPORT- 
A.  J.  ft  J.  M. 

FULTON— 


N.  W.  ft  C.  D.  Neil. 

Purtlss,  Carpenter  A  Co. 
GENEn'A- 

Beard    ft    Son. 

Geneva  Lumber  Co, 

Goble  Bros. 

H.  J.  Rogers  Lumber  Co. 

H.  A.  Torrey. 
GLENS  FALLS— 

M.  H.  Bradt  ft  Co, 

Finch,  Pruyn  ft  Co. 
G  LO  VERSVILLB- 

Peter  Chevalier. 

May  Held  Lime  ft  Cement  C 

L.  A.  Phelps, 


Pancher  Bros. 
GOUVERNEUR— 

W.  T.  Carbln. 

H.   H.   Noble. 

A.  a  Wbltney. 
GOWANDA— 

J.  B.  Van  Densen. 
GREEN  ISLAND— 

M.  Smith. 
QBBENPOBT— 

C.  L,  Corwin. 
HAMILTON— 

N.   R.  WIckwIae. 
HABRIETSTOWN— 

Starka,  Goss,  Cadre} 

Trombley  &  Hatch. 


i.Cooj^lc      — 
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HAVEEISTRAW- 

I.  M.  Hedges. 

H.    F.   Johnston, 
HEMP3TEAD— 

W.  a,  Adams, 

Jos.    aiiffln, 

MoUneauz  Bros. 

G,   D.  Van  Vranken, 
HEBKIMER- 

C,  W,  Palmer  &  Co, 

C.  R,   Snell. 
HICKSVILLB- 

JuUus  Ausuatln, 

F,    HerzoK  &   Son. 
HOUER— 

Mazon  &  Starln. 
HOOSrCK   FALLS- 

Eaaton,   Rising  &  Worden. 

Franda   Riley, 

A,  H,  Sherwood. 
HORKE  LLS  VILI,E— 

JameB  Fahy,  37  Casa  St. 
8,   Hollands.  1E»  Main  St. 

James  Klnekade.  2  Delawar* 
Simmons  &  Honell, 


H,  H,  McQueen. 

Hathaway   &   Bundy, 
HUDSON— 
.      Charles  W.   Macr, 

Wm,   H,  TravtB  &  Son. 
IRVINGTON- 

Dinltei  &. Jewell  Co. 
ITHACA— 

Campbell   Bros, 

DriBcoll  Broa.  &  Co. 

JAMESTOWN— 

Jameatowa  Coal  &  Coke  Co, 

W,  L.,  Slotboom, 
JOHNSTOWN— 

John  G.  Ferres,  IIS  W,  Main  St 

Frank    Miller, 

Levi   Stejihenson. 

James  I,  Tounitlove. 
KBESEVIL.LE— 

A.  W,    Shlelda   &   Co. 
KINGSTON— 

Abbey,  Stephen  &  Sons. 

H.    W.    Palen'H   Sons. 

A.  S.  Stflj)les. 
LAKE  PLACID- 

Walton  Bros. 
LANCASTER— 

J.  C  Garretsee. 

Samuel  Walter. 
LANSI NGBURGH- 

J.  B,  Madden  &  Co.,  617  Pirat  A 
LEROT— 

J,  A.  Colllna, 

N,  B,  Keeney  &  Son, 

Geo.  F.  Lowe, 

F.  C,   Roeera,   Lake  Si. 


LESTBRSHl  RE— 
E.  L,  BaldwlE 
M.  S.  Hotchktss 

LITTLE  FALIB- 
W.  B.  Newell. 

LOCKPORT- 
M.  J.  Crowe, 
C.  N.  Stainthorpe, 
C,  B,  Whltmore, 

LOWVILLB- 


LTQNS- 

B,  F.  Lockwood. 
MALONE— 
Howard   Sc   Shaft. 
Thompson  Bros, 
MAMARON  ECK— 
Foshay  &  Brewer, 
L  Moffatt, 
MASSENA— 
Garvin  &  Rutherford, 
Keyes  &  Moore. 
Hubert  TraDy, 
MATTBAWAN— 
3.  U.  Davidaon. 
MECHANICSVILLE— 
Barnes  A  Ladoir, 
R.  Hoore  &  Son. 
Robinson  &  Ferris. 
MEDINA— 
FllUna  &  Gorman. 
John  Horan. 
MIDDLETOWN— 
Buck  Broa. 

Q.  W,  &  G.  H,  Galloway. 
Gordon.  Horton  &  Co. 
Spooner  &  Ayres. 
a.  A.  Bwalm  &  Co. 
MOHAWK— 

Broom  hall  &  Co. 
MONTOUR  FALLS— 
Joseph  E,  Barbour. 
D.    C.    Blair. 
Samuel  J.  Brown, 
S.  W,  Sterrett, 
MT,  VERNON- 

Buildere'  Supply  Co..  16  E,  First  81- 
NELSON  VI LLE!— 

Martin  Adams. 
NEWARK- 
L,  G.  MattiHon, 
Chas,  E,  Seggett. 
NEWBURGH— 
Jno.  J.  E,  Harrlaon,  «M  Broadway 
Samuel    A,    Wilson.    ITS    Washington 

Bt. 
Frank  Q.  Wood,  IM  Washington  St 
NEWMAN- 

Starks,  Goss,  Callrey  Co. 
NEW  ROCHBLLB— 
New  Rochelle  Coal  and  Lumber  Co,. 
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NEW    TORK    CITI,    BOROUGH     OF 

BROOKLYN- 

BrauD  &  Howe,  692  Manhattan  Ave. 

H,    F.    Burroughs   &     Co.,     Newtown 

U.  M.  Canda  Co.,  1S4  3d  St. 

Caadea  A  Krekeler  Co.,  1217  Grand  St. 

Castle  Bros.,  BS  Lott  St 

Audley  Clarke,  Gowaner  g  fanal 

J.  M.  Cohn,  Pitker  Ave    cor   Stone 

J,  H.  Colyer.  95  Plymouth  St 

Hobby    &    Doody    Co      M7    Hamilton 

Eat.  of  P.  G.  Hug-hu'H    IH!  Douitl J-"!  St. 

a.  W.  Jump  &  Co.,  ST  Milton  9t 

King  &  AdEuns.  SID  Kent  Ave 

Kroner  &  Kllllan.  36b  Stockholm  St. 

il.  J.  Maher.  97  9th  Bt. 

J.  H.  Mahnken.  632  Kent  Ave. 

F.  J.  Maaset  Co..  4b3  Flatbush  Ave. 

McLiOUghlin  &  Furman,  Foot  Bay  17 

St. 
A.  McNeely  &  Sons.  9  Adelphla  St. 
W.  H.  Meserole.  65  Grefnpolnl  Ave. 
John  Morton  Sons  Co..  3gT  Cdrroll  St. 
J.  Reeber  &  Co.,  264  Lee  Ave. 
0.  E.   Relmer  Co.,  1107  Metropolitan 

Rudolph  Relmer,  SSlt  Atlantic  Ave. 
Adam  Stroeber,  416  Johnson  Ave. 
R.  Stroeber.  41S  Johnson  Ave. 
U.  S,  Steel  Cement  Co.,  240  Kent  Ave. 
E.  E.  Wenz,  2432  Atlantic  Ave. 
NEW       TORK     CITY.      BOROUGH       O 
MANHATTAN  AND  BRONX— 


Alljcnum   Co.,    330   B.    98th    St. 
Alsens  Portland  Cement  Co.,  143  Lib- 
Am.  Asbeetlc  Co.,  49  Broadway. 
.  Atloa    Portland    Cement    Co.,    in4 

Liberty  St. 
H.  D.  Baker.  36  Cherry  St. 
H.  D.  Baldwin  &  Co.,  11  Broadway. 
Balfour.   Williamson  &   Co..   27   Wm. 

St 
W.  H.  Beach.  M  Cortlandt  St. 
F.  Behrend.  54  Front  St, 
John  Bell  &   Son,   mih  St,   and  Gfr- 

ard  Ave. 
A.  W.  Blazo  Co.,  156  5th  Ave. 
Jacob  H.  Bloom,  15  Whitehall  Bt. 
BonnevPlle  Cement  Co.,  261'  Brciadway. 
Henry  R.   BriKham,  361  Broadwav, 
Wm.  "Rrook'H  Sons'    Co.,  615  W.    Wth 
Butldere-  Supply  Co.,  Flshera  Lane. 
Cable,  Thorn  &  Co.,  2£S  Broadway 
Candea    &    Smith,      2eth     St.    and    E. 


rrere.    OA    Hniden 


Cheshire  Lime  Co.,  23 
Thomas  Cottey,  245  E 
Columbian  Fireoroi 
Broadway. 


Xew  yorkaiy—Mirnhamn—Conlfni 
ConiinErelBl     Wood    and    Cei 
Co..  1511  Fifth  Ave. 

F.  F.  Comstock,  261  Broadway. 
Connelly  &  Shafer,  74  Cortlandt 
Consolidated   Wheatland   Plasle: 

120  Liberty   St. 
Coplay  Cement  Co.,  156 
William   COoean,    Park 


and    Pel  ham 


Curtin  &  Ver  Valen,  68  Maiden  La 
Hutua  Darrow,  Foot  W.  47th  St. 
DearlnB  «  Co.,   60  LJberty  St. 
J.   P.   Duffy  &  Co.,  4th  Ave.   &  IB 
A.   G.   Duyatera,  45  Broadway. 
Dyekerlioll  Pwrtlonil  Cement  < 


Faueett  Ventilated  Fire  Proof  Build- 
ing Co.,   IL^d.,   1133  Broadway. 
F^emlnar  A  Co..  12a  Liberty  St. 

Flint,  Eddy  &  Co. 

Francklyn  &  Ferguson,  Cotton  Ench. 
aabrlel   &  Schall,  £05  Pearl  St. 
Gardner  Building     Material     Co.,     6S 

Broad  St. 
E.   C.   Gates  &  Co.,  Webater   Ave.  & 

8.  Blvd. 
John  Glea»on.  24  Goerch  St. 
Glenn  FnllH  Portlnnil  Cpwent  C«., 


Haebler  &  Co.,  71  Wall  St. 
Chas.    Ward    Hall,   140   Nassau   St, 
II  &  Gillespie,  240  Front  St. 


Irvine  &  Co..  217  W.  125th  S:. 
R.  H.  JafTray  &  Co..  160  5th  Ave. 
Johnson  Cement  Coating  Co.,   166  5th 

J.   P.   Kane  Co.,  287  4th  Ave. 

Alexander  Keller,  81  New  St. 

L.   E.  Kennedy  &  Co..  61  Broadway. 

Ales  Keiller.  81  New  St, 

T.  A.  Keyea.  81  New  Si. 

J.  B,   King  &  Co.,  1  Broadway, 

KnickerbockfT  Cement  Co..  66  Maiden 

I-ane. 
Lawrence  Cement  Co.,  1   Broadway. 
Lan  rencPTllle     Cement      Co..     20 

Cnrtlnnilt  St. 
George  Llvlngalon,'  1123  Broadway. 
Thos.  M.  Maglff,  39  Cnr'landt  St. 
Major  Cement  Co.,  461  Pearl  St. 
Manhattan  Brick  and    Terra     Cotta 

Co.,  284  South  St. 
Marquardt,  H.  &  Co.,  21  S.  William. 
Haaon'a  Supplies  Co..  SS4  South  St. 
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yew  york  Cilv—Manltaltan—Cnnilniitd.    ■ 

Henry  Mfturer  &  Son,  420  B.  Twenty- 
third  8t. 

Meeker,  Carter  &  Booraem.  1  Mad- 
tBon  Ave. 

X.u<1wIk  Meyersteln,  136  Liberty  Bt. 

ClIlTord  L.  Miller,  E.  One  Hundred 
and  Sixty-first  et.  and  Jerome  Ave. 

Moen  Aapbaltlc  Cement  Co.,  103 
Maiden  Lane. 

Morrat  &  Barto,  1123  Broadway. 

The  F.  B.  Morse  Co.,  17  State  St. 
Morae   Steel   Wire  Tire  Co..  la  W. 

Twenty-fltth  Bt. 
Murtagh    &    McCarthy,      BlvlnBton 

and  EaM.  Bta, 
KrwDFk   &    RoBcndale     Limp  and 


Kew  York  Cement  Ci>„  3»  Broad- 

N.  T.  &  RoBendale  Cement  Co.,  2SD 
Broadway. 

New  York  Pottery  Co.,  W,  Thirty- 
sixth  St.  and  Twelfth  Ave. 

New  York  Wood  VuloanlilnB  Co.,  Tl 
Broadway. 

N.  Y.  and  N.  J.  Flreprooflng  Co..  IBS 
Firth  Ave. 

F.  O.  Norton,  92  Broadway. 

Oland     Portland     Cement     Co..     160 

B.  I.  Olmsted,  IT  Park  Row. 
T.  B.  Osborne,  1  Broadway. 
Overbaugh  &  Camp.  Klngabrldge. 
N.  &  W.  J.  Peck,  430  B,  Forty-eighth 
O.  D.  Person,  160  Fifth  Ave. 
J.  A.  Phllbrick,  ISfiS  First  Ave. 
Piatt  Plaster  Co.,  130  Fulton  St. 
Charles  Plock,  543  W.  Twenty-second 

G.  Qualle, 


1   Broadway, 
Edward  Records,  17  Park  row. 
Reliance    Brick    &    Cement    Co.,      145 

Broadway. 
Roebllng  Conatruclion  Co..  121  Liber- 
ty Bt. 
H.  P.  Robinson,  toot  W.  Forty-ninth 
Rock  Plaster  Co.   ot  N.  Y.   &  N.  J.. 

11  Broadway, 
James  Rogers.  Twelfth  Ave,  and  W. 
One  hundred  and  thirty -second  St. 
Rose  Brick  Co.,  645  IV.  Fifty-second 
Backett  Wall  Board  Co..  116  Nassau 
Sayre  &  Fisher  Co.,  207  Broadway. 
W.    H.    Schmohl,    eii.  B.    Fourteenth 


F.  H.  KIRCHKER  &  CO. 

GENERAL  CONTRACTORS 


Xew  York  cau—Manltalian- 
Sears.  Humbert  &  Co.,  Si  Fulton  St 
H.  R.  Sellers,  l  Madison  Ave. 
Sinclair  &  Babson.  143  Liberty  St. 
P.   L.    Smidtk    A   Co.,    0«    MMf 

Hiram  Bnyder  &  Co.,  2SS  Broadnay. 

Sparrow,  Frldenberg  &  Co..  II 
Whitehall  St. 

Standard  Silica  Cement  Co.,  66  Maid- 
en Lane. 

H.  O.  Soltman,  164  W.  Forty-aiith  51 

C.  D.  Stout.  1  Broadway. 

Terry  &  Holmes.  643  W.  Flfty-»«i» 


Cnl-rln  Toiuklna.  IDO  Llbrrtr  M. 

Tomklna  Bros.,  257  Broadway. 
W.  O.  Tucker  Mfg.   Co..  foot  E.  0 

hundred   and  sixteenth   St, 
Tucker    &    Vinton     (Inc.),    IM   rifil 

Union     Metal     Corner     Co..    la    1 

Twenti-flfth  8t. 
United     Butldlns    Material     Co..    t 

Broadway. 
U.  S.  Mortar  Supply  Co.,  1123  Broa 

Frank  Vernon.  160  Fifth  Ave. 
Virginia   Portland   Cement     Co., 

Fulton  St, 
Ckarles  WnrDCr  Co..    OH    Xsldi 

C.  R.  Weeks  &  Bro..  542  W.  14th  Si 
White  Brick  &   Terra   Cotta  Co.,  1 

5th  Ave. 
G.  W.  White  &  Co.,  1133  Broadwav. 
Nathaniel  Wise,  1133  Broadway. 
T.  C.  Wood,  616  Greenwich  8t. 
fjEW      YORK     CITY,      BOROUGH 
QUEENS— 
Ci.   A.    W.    Bronn   &     Co..    : 

and     Seward     Ave..      Ricknam 

Hill. 
Clonin  &  Messenser,  757  Boulevard, 

'      '.  City. 


T.   Co,, 


I.        Boulevard. 
J  Vernon  i 


L.   I.  Hill, 

Jamleson 

D.   S,   Jones 
L.  I,  City, 

Kraemer  Bros,.  10th  &  Bth  J 

lege  Point, 
J,  H,  L'Hommendleu,  7  Vern 

L.  I.  City. 

F.  C.    Norton,    Franklin     A\ 
Rockaway. 

Rudolph  Relmer  &  Son.  Ocean  Avf 
Ozone   Park. 

G.  B.  Roe,  Park  Ave.,  Bay  B 
A,  M.  Ryon,  89  Main  St,.  Flushing. 
Styler     &     Dougherty,     59     FlushlW 

Ave,.  Flushing, 
Wotherspoon     &     6 
Ave.,  L.  I.  City. 
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Nea  york  City—QueenK—CviUiHiii^. 
Paul  Schneider.   324    Jackson    Ave.. 

L.  1.  City. 
Standard     Silica,     Cement     Co..     110 
PluBhlng   Ave. 
NEW    YORK    CITY,    BOROUGH    OF 
RICHMOND- 
Coie  Bros..  TottenvlUe, 
S.  N,  Havens.  New  Brighton. 
Hugh    McRoberts    &    Co.,    Tompklna- 

Joaeph  C.  Seguln  &  Co.,  PrlnceB  Bay- 

Ja?,  Thompson,   West   New  Brighton. 

Jas.   Thompson    &   Bona,    Staplelon. 

Wm.  S.   Van  Cllef,   Fori  Richmond. 

W.  W.  Whltford.  Port  Richmond. 
NIAGARA  FAl^LS— 

W.  S.  Humbert. 
NORTH  TON  A  WANDA— 

H.  A.  Rose- 
NY  ACK— 

Qregory   &  Sherman. 

W.  H,  White  &  Co. 
OODENSBURO— 

John   BaiT. 

W.   D.   Brtttan. 

P.  Httckett. 
OLBAK- 

Olean  Supply  Co. 

B.  U.  Taylor, 
ONBIDA- 

R.  E,  Ruby. 
ONEONTA— 
J.  P.   Butts. 

&  Pruyn. 


J.  B.  Farwell  ft  Co. 

David  Qulnlaji. 
OWEGO- 

Parmera'  &  Builders'  Supply  Co.,  C. 
H.  Miller,  Pres.  L.  H.  Tuth'll.  Secy, 
a  D.  Tuthlll,  Tr*aa.  &  MRr. 

J.  E.  Terwllllger. 
OXPORD- 

C.  E  Austin. 

J^mea  Few. 
OYSTER  BAT— 

J.  M.  Sammols. 
PALMTRA- 


PATCHOGUE- 

Bl  Bailey  &  Bona. 
PEEKSKILL— 
N,  Daln-a   Son's     ComT>an 
Dain,  Prea.     F,     H.  Dalt 
Treaa. 


John 


.   Jr. 


PENN  T___ . 

Andrews  &  Srlstook. 

John  Conklln  &  Son. 

The  Potter  Lumber  Co. 
PEKRY- 

D.  C.  White. 


PHILMONT- 

W  alter  Ham. 
PLATTBBUBG— 

Dock  and  Coal  Co. 

Hanry,   Wood  &  Marshall. 

Nichols  &  Co. 

Sowly  Hardware  Co. 
PORT  CHESTER— 

W.   K   Peck. 


T.  F.  Darling  &  Bon. 

O.  T.  Panning:  &  Co. 

Lopar  Bros. 
PORT  JERVIS— 

W.   H.   Coon  rod    Co. 

H.  O.  Rosenkrhns. 

Rueling  &  Cole. 
POT8DAM- 

H,  K.  Baldwin  &  Co. 

O.  E.  Bonney  &  Son. 

R.  L.  MoAUlBter. 
POUGHKEEPaiE- 

C.  N.  Arnold. 
E.  B.  lAyton. 

D.  W.  Wilbur. 
FULASKI— 

Frary  &  Sage 

Wm.  Peach. 
QUEENSBURY— 

M,  Brandt  &  Co. 

Finch,  Pruyn  &  Co. 
RBNSSELAER— 

James  Gray.  371  Broad  wav 
RHINEBECK— 

Frank  Herri  ck. 
RICHFIELD  SPRINGS— 

L.  S.  Chase. 

C.  H.   Evans. 

L.  McCredy  &  Son. 

Qeo.  Monahan. 

W.  B.  Ward. 


W^m.  A.  Franklin,  65  Main  East. 
Jamea  W,  Hntohlaon,  322  Brown. 
Jenkins  &  iMaev. 

Lamson  &  Leason,  Cottage  &  Seward 
Joseph  J.  Mandery. 


Thon 


B  Olive 


'.  Main. 


Rochester  Ume  Co..  209 

Whttmore,    Rauber   & 
South  Ave. 
ROME— 

W.    J,    Cromond. 

Parry  &  James. 
SAG  HARBOR— 

East  Hampton  Lumber  &   Coal    Co. 
Ltd. 
SALAMANCA- 

J.  A.  Andrews  &  Son, 

Gallagher  Bros, 

McCann.    Hubbell   &   Co. 

Fred  Miller. 
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SALEM— 

Charles  W.  Button. 

Wm.  J.  Crulkshank. 

B.  W.  Phllo. 
SANDY  CREEK— 

S.  H.  Barlow. 

Miles   Blodgett. 

Henry  C.   Crandall. 

Hydorn  &  Snyder. 

Bam u el  Sadler. 

Edward  Williams. 
BANDY   HILL.- 

Griffln  Dumber  Co, 

Kenyon   Lumber  Co. 
S ARAN AC   I^KE— 

Starks,  Gobs,  Caffrey  Co. 

Trombley  &  Hotch. 

Walton  &  TouBley. 
SARATOGA    SPRINGS— 

Russell  M.  Choate.  246  East  Ave. 
SAUGERTIB3— 

Finger  &  Lewis. 

SaugertieB  Coal  &  Lumber  Co. 
SCH  AGHTI  COKE- 

Empire  Mill  &  Coal  Co. 
SCHBNBCTADY- 

Barhyte  &  Devenpeck. 

C.  F.  Rankin. 

Rankin  &  Gary. 

N.  I.  Schermerhorn. 
SENECA  FALLS— 

A.  P.  Haney,  Clinton  St. 

F.  Maler,  Fall  BL 

S.   3.   Palmer,  Clinton  St. 
SIDNEY— 

C.   W.   Bum  side. 
SILVER  CREEK— 

W.  E.  Blandlng  Co. 

G.  P.  Brand  &  Sons. 
Geo.  Shalner. 

SING  8ING— 

J.  E.  Barlow,  Main  Bt. 

Barlow  &  Co.,  Main  St. 

I.  Terwlllig^r's  Son.  Central  Ave. 

Washburn  &  Todd,  Depot  St), 

A,  L.  Young.   Main  St. 
SKANEATELES— 

Richard  Carver. 

W.  G.  Sluart. 
SOUTH  A  M  PTON— 

Hampton  Lumber  Co. 
SPRINGY  ILLE- 

Congrer  &  Ware. 

Herbola   &  KeSBler, 
SYRACUSB- 

J.   B.   Brilton,  201  N.   Onondaga  St. 

Burhans  &    Black  Co.,   136   N.   Sallna 

George  R.    Clark,  Ml  3.    Clinton. 

The   Eureka    Plaster   Co.,    64   Wletfng 
Btk. 

Martin  &  Sullivan,  112  W,  Genesee. 

New    York   Brick    &   Paving    Co,,    S. 
A.  &  K.   Bidg. 

Geo.   W.   Park  &  Son,   417   E.   Water 


Spraeute — drnttntieiL 
Paragon   Plaster  Co.,   110  N.  Wun 
St.    Jacob     Amos,      Fres.:    W.  1 
Sduler,  Secy. -Trees.,  Mgr. 
TARR  YTO  W  N— 
Olukel  &  Jewell  Co.  (Nvl  lae-l 
A.   &  P.  C.   HuBted. 
.    P.    Hub 


Jacu 


Odell 


TONAWANDA— 


Crandall,      Knight      &     Rlchart.   ! 

River   St. 
Max  Gulnn,   166  River  St. 
Geo.   D.  Blade.  Division  St. 
Troy  Pflfnt  &  Color  Works.  M»  Bl" 

St. 
Young  &  Halstead,  foot  ol  Grand  9 
TUPPER  LAKE— 
McDonald   &  Son. 

C.  H.   Simon. 
UTICA— 

American  Hard  Wall  Plaster  Co. 
W.  H.  McCann. 
Munson  Bros, 

D,  D.  Winston. 
WALDEN— 

D.  C.  Dommlnok. 
Hasbro uck  &  Sloan. 
C.  W.  Hill. 

WALTON—  " 

Ells  &  Reynolds. 

S.  P.  Olcott, 

H.   B.   Olmatead. 
W  A  Its  AW— 

Cheney  &  McGee. 

S.  J,  Crawford. 
WARWICK— 

Cankllng  &  Strong. 
W^ATERFORD— 

F,   B.   Peck. 


Edwin  Clarke. 

A,  H.  TerwIUeger  &  Son. 
WATERTQWN- 

C.  P.  Bnglehart,  11  Polk  St. 

Albert  L.  Rice,  28  B  Arsenal  SI. 

C.  D.  Rlggs  &  Co.,  73  River  81. 

Robbin  &  Hotchkln,  16  River  3t 
WATERVILLB— 

F.   W,    Putnam. 
WAT  KINS— 

J.   H.    Drake  estate. 


H.   J,    Baldwin. 

A.   Mullock. 
WEEDSPORT— 

Caywood,    Stickle  &  Co. 

W.  H.   Eldredee. 
WE  ST  FIELD— 

Westfleld  Lumber  and  Coal  Co. 
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WHITEHALL— 


,    John  W.  Toung  &  Bona  Co. 

R.  TaunK  &  Bn>. 
'  WHITE  SB  OHO— 
■    C.    F.    Rayraer. 
:  YONKERS— 
I    Lawrence  Bros. 

!  NORTH  CAROLINA. 

'  AOTEVILLB— 

Oto.  F.  Scott  &  Co. 
W.  H.  Weatall. 
CHARLOTTE— 
W.  W.  Ward  &  Co. 
B.  F.  Withers. 
BEEN  TON— 

Theo.  Ralph. 
ELIZABETH  CITY- 
J.  B.  Flora  &  Co. 
Eramar  Bros.  &  Co, 
ner  &  Co. 
ison   &    Co. 
.  Woodley. 


J.  R.P 


Bakvr  &  Eason. 
Goldsboro  Hardware 
W.  H.    Hugglna. 


GREHNSBORO— 
Oddl  Hardware  Co. 

HENDERSON— 

W.  a  Parker  &  Co. 

J.  B,  Watkina, 
HENRHTTTA— 

R  R.  Haynes. 

The  Henrietta  Mill  Co. 
HICKORY- 

F.    B.    InBohl. 

Hhutord  Hardware  Co. 
KERNHRSVOLLE— 

L.  P.  Davla  &  Son. 

Fulp  Sc  Unville. 
KINSTON— 

B,  W.  Canady. 

Dlnon  &  Hooker. 
MOBGANTON- 

Morganton  Hardware  Co. 
MOUNT  AIRY- 

R.  T,  Joyce. 

B.  W.  Marrltt. 
NEW  BERN— 

Cutler  Hardware  Co. 

E.  'W.  Smaltwood. 

J.   C.  Whltbr   &  Co, 
PLTMOUTH- 

D.  a  Brinkley. 

W.  H,  Hampton. 

L.  P.  Honlthai. 


S.  M.  and  W.  3.  Y 
REIDSV1J.LE- 

W.  P.  Ware. 

P.  H.  wnUamHon 
ROCKINGHAM— 

W,  I.  Everett. 

Pu  Du  Hardware 
8ALEU- 

EOBle  Bros. 
SALISBURY— 


WILMINGTON- 
Roger  Moorc-3  Sona  &  Co. 
J.  T.  Riley  &  Co. 

WILSON— 

Geo.  D.  Green  Hardware  Co. 
Mayo  &  Watson. 
WINSTON— 
Miller  Bros.  Co..  G.   L.  M'"'e 
and  Mbt.;  J.  J.  Leltcht,  V. 


NORTH  DAKOTA. 

DICKINSON— 

Walton   &   Davla. 
FARGO- 

Fargo  Lime  &  Fuel  ,Co, 

North  Dakota  Tile  Worka,  S.   Birch, 

N.  Stanford. 
GRAPTON- 
Nollman  &  LbwIh. 
RobertBon  Lumber  Co. 
St.  HlUalr  Lumber  Co, 
GRAND  FORKS— 
Dlnnle  Bros. 
P.    8.    Houston. 
Robertson  Lumber  Co. 
JAMB8TOWN- 
GuII  River  Lumber  Co. 
W.    C     Hooellok. 
Luti  Lumber  Co, 
C.   D,  Shurlook. 
WAHPBTON—      ■ 
L.   E.   Horton  &   Co. 
John    RIsohard. 

OHIO. 
AKRON- 
Akron  Sopply  Co.,  615  E  Mill  St. 
G.  A.  Blsbee,  239  S.  Main  St. 
Botium  BroB.,  113  &  llB  S  Main  Bt. 
N.  W.  Brown,  356  S.  Main  St. 
J.  H.  Caae  &  Co.,  132  Wooster  Ave, 
Cramer  &  Logan.  TIB  a  118  S.   Main 
Geo.  Crisp  &  Son,  SOO  E.  Main  St. 


I  Google 
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Akron— Conlinuetl. 

John  G.   Haury,  7C6  Broadway.     , 

Inman  Bros.  Cement  Co..  1184-1186  E. 
Market  St. 

L.  Eryder  &  Sons,  m  B.  Main  St. 

Peterson  &  Wright,  128  N.  Main  St. 

H,  H.  Sparry.  1S4-148  S.  Canal  St. 
AIOilANCB- 

John  Auld  &  Sons, 

J.  C.  Craven. 

Milner  &   Sonher. 

F.   J.   Poto. 

I,  G.  ToUerton  &  Son. 
ASHLAND— 

Cluxaton    &    Harvey. 
ASHTABULA— 

CroBby   Hardware  Co, 

Hall   &  Salisbun-. 

Paine    BroB. 

J.  A.  Palaley. 
ATHENS— 

Athens  Lumber  Co. 

Rarain   Bros. 
BARBBRTON— 


1  Claj 


r.   Co. 
e  Co. 


Miller 


Paul  &  Kerry. 
Prentiss  &  McCoy. 
MorrtH   Youni. 
BHLLAIRE- 

BKLLBFONTAINB— 

Bellerontaine  Stone  & 

J.    H.   Bu3h. 

Rnbt.    Roberta. 
BELLE  VUE— 

F.  Creech. 
BBRBA— 

Fred  Brown. 

Lawrence  &  Brlghtmi 
BOWLING  GREEN— 


Geo. 


Starr  Supply  Co. 


BRIDGEPORT— 
Melater  Bros. 
Jesa«  Moore- 
BRYAN- 

1-   Keck. 


BUCYBUS- 


■  CADIZ- 
John 


M.    Long  &  Bona. 
J.   B.   Rogers. 
W.   T.   Wood  &   Bon, 
CAMBRIDGE— 

The  Cambridge  Hardware  C 
Carlisle  &  Grimes. 


CANAL  r 

Wtble,  Enck  &  Co. 
CANTON— 

Artflolal  Ice  &  Storage  CD, 

Wm,   Barber  &  Sons. 

Canton  Feed  Store. 

Harrison  Ave.  Feed  Store. 

John  S.  Rohrer. 

Hiram  Shaub. 
CARTHAGE— 

L.   McCaramon  Bros. 
CEaJNA- 

J.  W.  Desch. 
CHICAGO— 

R.  Heath. 

W.   A.    Willams, 
CHILLICOTHE- 

G.eorge  BorsI,    Jr. 

ChilUcothe  Coal  Co. 

Chas,    Coppel. 

Chaa.  Snyder. 

CI  NCI  NN  ATI- 
Alex.  J.  Baker,  1037  Gilbert  Ave. 
Wm.  Bindley.  3rd  &  Eggleston  Avf 
Fred  Brewe,  I69S  Montrose  Ave. 
Builders'   Supply  St   Tiling  Co.,  4  1 


Hore  (enieot  (opies  ^^^ 


■l1oni(ipalffl;ifleerifl;na;azine 


than  in  any  other  American  publics 
tion.  It  reachea  more  of  the  people  who 
buy  or  influence  the  buying  of  cement 
than  any  other  American  publioatioD, 


Google 
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1.  W.  Charlea.  135G  Harrison  Ave. 

Tbe  James  G.   Cbrlspin  Um«  &  Ce- 
ment Co..  see  Reedy  St. 

Clnolnnatl  Sewer  Pipe  Co.,  Water  & 
Elm  Sta. 

Tbe  Coney  Snpplr  Co.,  1484-1440 
Nalue  St. 

H,  1.    ConkUng.    Gilbert    Ave.,  near 
Court. 

CODtractors'   &   BuHders'  Supply  Co- 
sts Stanton  Ave. 
,  Crawtord  &  Co.,  1«0T  Walnut  St. 

Francis  M.  Croaby,  711  Plum. 

Jos.  Grate.   1S3G  Bremen  St. 

H,  A.  Granbery  &  Co.,  *26  Plum. 

Phillip  Hlrech,  *XS  Baatern  Ave. 

C.  a  MoUey,  309  Johnston  Bldg. 

Brnst  Howe^  22S  Stark. 

Wm.  KolUne  Co.,  TIT  Reading;  Hoad. 

The    Charlea     Kuhl    Artificial  Ston* 
Co.,  9  W.  Canal. 
,   L.  H.  McCamtnon  Broa.,   854  W.  fith 
■      Bt. 

.  The  J.  El  McCracken  Supply  Co.,  E29 
E.  Front  St. 

The  Wm.  Mayer  Co..  844  W.  3d  St. 

apeilmlre.  Milts  &  Co.,  «52  W.  3d  St. 

Uoorea  &  Co.,  3M  W.  Eth. 

Moores  Ume  Co..  954  W.  5th. 
.   C.  W.  Moss,   Dumont  &  McCullougb 

!   S.  J,  OBbom.  Jr.  A  Co..  Pearl  Bna 
I      ElKSleatoa  Ave. 
The  Pease  Co.,  SS8T  Predonla  Ave. 
Allan  Rosa  Rati,  23  B.  3d  St. 
W.  H.  Settle  &  Co.,  Station  M. 
Usftln  StritKlnger,     Uck    Bun  Pike. 

Green  Tp. 
Hmu7  Stuene.  IGIO  John  St. 
The  Chas.  Taylor's  Sons  Co.,   Bums, 

between  6ih  and  8th. 
H.  Webber  &  Co.,  Blue  Rock  &  Apple. 
Jos.   H.   Wolf.   2I6T  Central    Ave. 
CIRCLiEmUiB— 
J.  F.  Balea. 
Hermstein  Bros. 
E.  A  O.  E.  Nlles. 
Smith  Mill  Co. 
CLEVELAND— 

Bukwill  &  Bradley,  2Sl  The  Arcade. 
Campbell  Bros.,  Pennington. 
Central  Builders'  Supply  Co..  383  Co- 
lumbus. 
Cleveland     Builders'     Supply  Co.,  T2» 
Oarfleld  Bldg. 
Crawell  &  Peck.  TSS  Williamson  Bldg. 

Perkins  Ave. 
Forrester  Plaster  Co.,   Klrkland. 
Iiaqnols   Portland   Cement   Co. 
Ralph  T.  James,  1^  Elm. 
KeUy  Island     Lime     and     Tran*. 

yort  Co.,  Hero* utile  Bk.  Bids. 
Uaaon's  Supply  &  Seed  Co..  13  Main, 
Otis  Hough  ft    Co.,     S21    Cuyabogra 


ClevetOTt/t—ContiHui-d, 
Pope  Cement  ft  Brick  Co.,  Cuyahoga 
Bldg.    Chaa.  E.  Pope,  Pres.   (Pltts- 

Roweb'lins   Construction    Co.,    88    Su- 
perior BIdB. 
Sandusky   Portland   Cement   Co.,   42 

Atwater  Bids. 
Slowe-Fnller    Co.,    BIS    Superior 
Blda:. 
CLYDE— 

F.    P.   Hurd  &  Sons. 
COLD  SPHINO— 

Moores  &  Co, 
COIJJNWtX>D— 

Baldwin  Bros. 
COLUMBUS- 
Aouie     PavloK     Co.,     40S-490    VF. 

State  St. 
American   Art   TUe  Co.,   Ba-B4    E. 

Lynn  St. 
American  Clay  Mtg.  Co.,  31B  N,  High 

at, 

Jaa.  P.  Carlisle,  10  Ambos  Bt. 

The  Central  Supply  Co,.  306-W8  N. 
Htch    St. 

The  Columbus  Coal  A  LAme  Co.,  347 
S.   HiKh  St. 

The  Columbus  Macadam  Co,,  3ie  Dub- 
lin Ave.       . 

Ferris  Steam  Mortar  Wks.,  8%  Gallo- 
way Ave. 

Haydenvllle  Mining  ft  Mtg,    Co..   IW 

Pennirlvaula  Fn«I  Co..  ft  Navht- 
«n  St.  (A.  HnmlltoB,  Hsr.i 
B,  W.  Parker,  Trcas.) 

Jacob  Rapp  ft  Co.,  3TB  S.  High  St. 

Rock  plaster  Mfg.  Co.  E.  T.  BlnB- 
ham,  V,  P. 

F.  S.  Stimmel.  606  B.  High  St. 

R.  L.  Wataon,  71^  E.  State  St. 
CONNBAUT- 

Wm.  Babbett, 

Weldon   &    Babbett. 
COSHOCTON- 

A.    H.    Thompson. 
CUYAHOGA  FALL8- 

Bates  ft  James. 

Howe  &  Co. 
DAYTON— 

T.  D.  Blohelberger  &  Sons. 

W.  3.   Hawthorn. 

C.   A.   Starr,   126-131  Wayne  Ave, 


M.  B.  Gorman. 
Peter    Wefgardlng. 
DBI^WARE— 
Goo.  Clark  &  Son. 

Wra.  Mathews  &  Co. 
H.  J.  McCullough  A  Co. 
E.  E.   Naylor  Co. 
DELPH09- 
Keremann  Lumber  Co. 
H.   Rloker   &   Sons. 
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DBNNISON— 

RomlB    Feed   Co. 
BAST  LIVBRPOOL- 

W.  H.  Adams. 

Diamond  Hardware  Co. 

BaKle  Hardware  Co. 

The  J.  T.  Smith  Lumber  Co. 

Union  Planing  Mill  Co. 
EAST  PALESTINE— 

L.  D.  Crowl. 

H.  J.  Fraser. 

Smith  &  Crawford. 
ELMWOOD  PLAGB- 

Elmwood  Place  Supply  Co. 

Fred  Mauthe. 
ELTRIA— 

Hyland  &  Monbach. 

Blyrla  Coal  &  Sewer  Pipe  Co.,  E.  F, 
Sanford,    Prop. 
FAYETTE— 

1/.  A.  Baker, 
FINDLAT- 

Rhamy  &  Miller,  53S  S.  Main  St. 
F08T0RIA- 

Fostorla  Stone  &  Ume  Co. 

D.  P.  Lloyd  &  Co. 

Seneca  White  Lime  Co. 


P.  P.  1 

A.  T.  Meeker. 
FREMONT— 

q.  Burgoon  &  Son, 
Gottron  &  Cook. 
GALION- 

B.  A.  Bryan  &  Co. 
OALLIPOLIS- 

Charlea  Frankenberg. 
Daniel  Henry. 
Jas.  H.  Karnes. 
Racoan    Coal   and    Fnel    Co. 
John  C.  Hue. 
Qeo.  Schneider. 
Adolphua  Vlney. 
GENEVA— 

C.  W.  Anderson  &  Son. 
M,  F.  Rose. 

GIRARD- 

A,  E.  Hartzell. 

Henry   Hartzell, 
GLENVILLE— 

Engelhart  Fulton  Co. 

C.  C,   SchellentraBer. 
GREENFIELE"- 

HAMII/TON- 

Anderson   &   Shaffer. 

J,  F.  Bender  Bros. 

August  Bennlnshofen.  Court    St.     & 
C,  H,  &  D.  R.  R. 

Ohas,  DIetenbaoh  &  Co, 

Bugene  Hunter. 

Sleffe  &  Wlrtz. 

F.  J.   Straub  &  Co. 
HICKSVILLEl- 

Clay  Crowe  &  Co. 

W.  O.   Huehs  &  Co. 

F.   N.  Jeffries, 


HILLSBORO— 

John  Fallon. 
I  RONTON— 

Hayward  &  Murdock. 

W.   A.    Murdock, 


S,   H,    Hardin. 

T.   W.   Groae.  \ 

MoKUterlok  Bros. 
KENTON— 

John  Callam  &  Co. 

Roblneon  &  Qa«e. 
LAKEWOOD— 

Builders-  Central  Supply  Co. 

W.  H,  Wing. 
LANCASTER— 

N,  R,  Butler  &  Co. 

Henr)   Carter. 

Louia  J.  Snyder. 
LEBANON— 

Barrett  &  Ja 

J.   M.   Lambert. 


Warren  Coal  Co. 
LEBTONIA- 

M.  O.  Lodge. 
LIMA— 

I^dellty  Coal  and  Supply   Co. 

Lima  Coal  and  Sewer  Pipe  Co. 

Watson  &  Co. 
LISBON— 

P,  M.  Armstrong  &  Co. 

Bye  &  Bye. 
LOCKLAND— 

Jno.   Mueller. 
LOGAN— 

Elaele  &  McLaln. 
LONDON— 

GalUgher  &  Murray, 

John  B.  Van  Wagener.  W,  High  SL 
LORAIN— 

Lorain  Lumber  and  Mfg.  Co. 

Penney  Bros. 

South  Lorain  Coal  and  Bunily  Co. 
LOUISVILL*^ 

Ketm  &  Son. 

Pleraon  &  Metiger. 
MADISONVILLE— 

Geo.   S.  Payna, 

W.  H.  Settle  &  Co 
MANSFIELD— 

Barton  &  WtiUs,  38  N.  Main  St. 

Fred  Beeg,  299  Spring  Mill  St. 

'■       -        -  an      &      Bro.,    167    N. 


I.  Main  S 


M.      L, 

Main 

Dill  &  DUle.  8  W.  Third  St. 

Oberlln  a  Leutiy, 

Voegele  Bros.,  W 
MARION— 

T.  E.  De  Wolf. 

Leffler  &  Bland. 

Marion  Lbr.  &  Coal  Co. 

Prendergast  Lbr.  &  Coal  Co. 
MARTINS  FERRY— 

L.  L.  Sheehle. 

Scott  Lumber  Co. 


I  Cooj^lc 


jMARYaVILLE- 

i  C.  G,  Jonea. 
Enodgrass  &  Fulllnston. 

KASSILLON— 
D.  Alwacer  &  Son,  1-i  E^changL  S 
A.  J.  ClemEntz,  57-59  Canal  St. 

MEDINA- 

a  H,  Wood  &  Co. 
HIAMISBI'RG— 

Grove  &  Catrow. 
IHDDLEPORT— 

J.  J.  T,  McElhenny. 
KDDLETOWN— 

C.  A.  Cooch  &  Sons.  R  Third  St. 
:   E  Dielrlch  &  Co.,  Fourth  St. 
!  W,  F.  Glllham,  E.  Third  St. 
I   F.  H.  Kemp  &  Sons,  Park  St. 
'    BfnJ,  Smith,  W.  Third  SC. 
MI1.E8— 

Hamlet  Lumber,  Coal  &  Fesd  ■■,>. 
WKGO  JUNCTION- 

P  A.  Rlaher. 
«T.  VBBNON- 

Sanderson  &  McCreary, 


DEALERS  IN  CEMENT. 

OTTAWA-  - 

G.   C.  Will  la 
OXFORD- 


NAPOLEON— 


mlth. 


Johnston  Bros.  &  Co, 

H.  3.  Thobe. 
PAINE8VILLE 

The  Downs  Co. 

The  S.   R.   King  Co. 

J,  E.  Metzger  &  Co, 
PAULDING— 

E.   M.   Hawlilns. 
PIQUA- 

A.  A.  "Huber. 

H.  C.  Reed  &.  Co. 

8.  Zollinger  &  Co. 
POMEROT— 

W.   G.   Downie. 

John    Epple. 

John  Geyers. 
PORT  CLINTON— 

Edw.    Bertsch. 

Granite  Wall  Plaster  Co.  G.  W. 
Beemer.  Pres,  (Ciarlca  aumralt. 
Pa,),  F.  a.  Culver.  Secy,  &  Mgr.; 
M.  S.     Knight,    TreaB.     (Scranton. 


W,  H.  Vorhes  &  Co. 
NEWARK— 

Wm.  T.   Evana  &  Son,  35  S.   13ih  St. 
NEWBUHGH— 
Hamlet    Lumber,    Coal    &    Feed    Co.. 
Miles  P.  O.,  Ohio. 
NEW  COMERSTOWN- 
.  S.  Bamett  &  Co. 

New  pmii^delphia— 

Fahrins  &  Yeiser. 

The  Royal  Sewer  Pipe  &  Fire  Brick 
Co.,  E.  F,  Colter,  Supt, 

NEW  STRAITSViULE- 

R,  Calkins, 
C,  H.  C.  &  I.  Co. 
H^direa. 
s  &  Co. 
NiLBS- 

L.   Head   &   Co. 
JIORTH   BALTIMORE— 
Brewster  &  Rosers. 
H,   D.    Stoffer. 
Ptfcher  A.   Youns. 

Kqrwalk— 

W.  E.    Bell,  Wooaiawn  Ave. 

Jenkins  &  Stryker.  Whittleaey  Ave. 

Mead  &  Woodward.  Unwood  Ave. 

E,  S.  Tuttle,  N.  Prospect  St, 
NORWOOD— 

I.  L.   Lans. 
OBERLIN- 

8.   M.    Cole. 

Obertln  Coal  &   Lumber  Co. 


J.   B.   Gibson,  82-Sfi  W.  Sd. 
Alex  M.  Glockner,  206  Market. 
J.  C,  Hibbs  &  Co.,  130-132  W.  2d. 
Jno.  Kaps,  W.  30,  head  Court. 
Clyde  E.  King.  B.  7  &  Kendall. 
Frank  McGowan,  B.  B  &  Broadway. 
Portsmouth  Pressed  Br.  Co..  Ul  Mar- 
ket. 
Smith  Lumber  Co..  1001  Lincoln. 
Webater  Fire  Brick  Co.,   S.   Webster, 
Ohio. 
RAVENNA— 

H.    K.   Van  Meter. 
READING— 

W,  L.  Comer. 

Koehl    Bros. 
RIPLIEJY— 

Thoa.  Buchanan. 

Robt.   Carr. 

W.  H.  Re  Inert. 

Thompaon  &  LFWia. 
ROCKY  RIVER- 

W.  J.  Geiger  &  Co. 

SALEM— 

Jaa,  Brown  &  Co. 

Chas.  Campbell  &  Son. 

Henaellwood  &  Kllng. 

Salem  Hardware  Co. 
SALINEVILLB— 

Stephen  Bunn. 
SANDUSKY— 

Art  Portland  Cement  Co. 

P.  B.  Beeryi  SuMdoakr  Cem«nt  Co. 

MaruK  ^k  Co. 

The  Wagner  Lak«  Ice  &  Coal  Co. 
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SHELBY— 

wills  &  Meyera. 
BIDNBT— 

E.   J.  Grlffls  &  Co. 

Jno.    Uelatn. 

O.    S.    Marshall    &    Son. 

Geo.    H.    Worch  Co. 
SOUTH  BROOKLYN— 

Gates  Elevator  MIU3  Co. 
SPRINGFIELD— 

Edward  H.  Ackerson,  138  Limestone, 
Edward    H.    Aokeroon,    138    S.    Lime- 

Jno.  M.  Berger,  1022  Lagonda  Ave. 

Mills  Bros.,  107  S.   Limestone. 

Moores  &  Co.,  P,  O.  Address,  Cold 
Sorinns,  O. 

The  Mooree  Lime  Co.,  N.  W,  C.  Lin- 
den Ave  &   Washlnelon. 

M.  C.  annBell,  N.  IV.  C.  Umeatone 
nnd  IVnrder. 

Chas.  T.  Shepard.  101  B.  Pleasant. 

The  Springfield  Coal  &  Ice  Co.,  93  S. 
Limestone. 

The  Springfleia  Stone  &  Lime  Co..  207 
N.   Plum. 

Ulrlck  &  Williams,  141  S.  Limestone 

3.  J,  Webb,  sea  Cedar. 
STE  tIB  EN  VILLB— 

W.  F.  Davidson. 

MoGowan  Bros. 

John  Orr'a  Sons. 
STRYKER— 

The  Stryker  Mfg.  Co. 
TIFFIN— 

Crohaugh  &  Dahm  Hdw.   Co. 

Phil  Grummel. 

Geo.     Stewart, 
TOLEDO— 

The  Fred  Bolce  Co..  15  St.  Clair  St. 

The  Buckeye  Lime  Co.,  209-aO  Cham. 
Com.  Bldg.  John  Nohle,  FoBtoria, 
O.,  Pres.;  E.  P.  Gregg,  Sec.  A 
Mxr. 

P.  &  T.  Degnan.  Builders'  Furnish- 
ing Co..  *17  Water  St. 

J.  Hartman  &  Son,  Superior  &  Swan 
Creek. 

W.  O,  Holet  &  Co.,  S.  Brie,  between 
Creek  &  M.  &  E.  Canal. 

M.  G.  RUSSELL  CEMENT  PAVINC  COMPANY 

"^^jnt^iHon  curb  ini.  gBtier. 

All  work  pmmptlT  »nd*t"lSfMlori"  AaS,'. 

Phone  1064!.   go  DnttEQE  «vf,    SPBINGFIEID,  0. 


Kind  A  KnlmHiiii  Bullden'  Sup- 
ply Co.,  IKit  8.  St.  Clair  St  (1. 
R.  KnlmHnn,  Pr«.|  Blehni 
Ktnd,  Becy.  aud  TreB*.) 

The  Lfme  City  Co.,  423  The  SpltHt, 
New  Process  Lime  Co,,   Cor,  Monrae 

&  L.  S.  ft  M.  3.  Ry. 
Ohio  Lime  &  Cement  Co.,  Wi  Cham- 

ber  Commerce. 
H,  H.  Pierce,  S27  The  Nasby. 
Poinler  &  Lester,  204  Water  9t, 
James  Rooney.  118  Colllngwood  Ave, 
Toledo   White  Lime  Co.,  56  Produw 


W,  Conr 
.   Eby. 


&  Co. 


The  Troy  Tile  &  Brick  Co. 

uhrichsville:- 

C.  V.  MoCluskey. 

Jacob  Pearch. 
UPPER  SANDUSKY— 

W.  A,  GIreon. 
URBANA- 

J.  J,  Anderson, 

Joel  Bates. 

C.  C,  Creager. 
VAN  WERT- 

Jones  &  Tudor. 

Kan  he  &  Alspach. 

Lowrey,  Hlestand  &  Co. 
WAPAKONBTA- 

John  Whlteman. 


The  Cereal  Suwly  Co. 
Greenwood  &  Co. 
Grenamyer  &  Co, 
Thomas  Murray, 
WASHINGTON  COnRT  HOUSE- 
A    C.   Henkle, 


WAVBRLY- 

Geo,    Bauenacbs, 

Gebres  Bros. 

Pee   Pee  Millliu-  Co. 
WETLLINGTON— 

Bowlby  &  Hall, 


.    H. 


J.  R,  1 
WBLLSTON— 
A,  B,  Leach, 
Ohio    Build ln«    Co. 


WILMINGTON- 
Adams  Hardware  1 
Tom   Darbyshlre, 
Joshua  Jeftertes. 
W,  J.  Slack. 
J.  W.  SoarkB. 


;     CoOglC 


DEALERS  IN  CEAtENT. 


UiQclewood  Coal  Co. 
C.  D.   Smith  &  aoQ. 

I  XENIA— 

Cayey   ft  Caflad. 

John  Parrell. 
'  Maddux  &  Co. 
'  TOUNOSTQWN— 

Briar  Hill  Irvn  A  Coal  Co. 
.  John  Buehrle,  W.  Federal  9L 
I      The   Granite  Wall   Plaster  Co..   Gao, 


I     Tfte  -^ 

Stat   SC 
;     The    ToungBtown    Ice    Co.,    120    W. 
Commerce  8t. 
ZANBSVUJ-B— 
Adams  Bros. 
W.  6.  Harris  &  Bros. 
T.  Li.  Moorehead. 
F.  H.  TowDsend. 

oklahoma  territory. 

!  OKUlHOUA  citt- 

A.  M.  DeBolt. 

W.  W.  Green. 
]  PERRY— 
'     J.  H.  Bulter. 

F.  P.  Bdwarda. 
■     Poster  Lumber  Co. 
'      LonK  Bell   Lbr.    Co. 
PONCA  CITY- 

LonK  Bell  Lumber  Co. 

OREXIOM. 

ALBANT- 

E*oshay  &  Mason. 

Hopkins  BrOB. 

Stewart  &  Lox  Tfidw.  Co. 

Woodworth  DruK  Co. 

a,  E.  TouDK  ft  Bon- 
ASHLAND— 

H.  S.  Evans. 
BAKER  CITY— 

P.  Basche. 
C0RVAL.LI8- 

9.  L  Kline. 
GRANT'S  PASB— 

Hare- Bidder  Hardware  Co. 
MORO- 

M.  M.  Comp. 
PENDLETON- 

BoHe  ft  Light. 

R.   Fo  rater. 

T.  C.  Taylor. 
PORTLANI>— 

BaltooF,  Ctntbrle    A    Co,  (Waliel 

The  J.  McCraken  Co.,  Wl-7 


Portland-CoHtinueil. 
Meyer  Wilaon  ft  Co..  tat  Natl.  Bank 

bids. 

C.  W.  NottlnRham. 

D.  8.   Bantley  &  Co. 
John  Hughes. 

THE  DALLES— 
Hugh  Glenn. 
Joseph  T.  Peters. 
W^aaco    Warehouse    Co. 

PBNlfSYLTANIA. 

ALLBGHENY- 

CbaraDlon  Wall   Piaster  Co., 

A    U.    Corde.    Nlion  and   Manhattan 

Barrett  Mtg.  Co.,  1131  Bebecca  St. 
Duncan  &  Porter,  JIB  Sandusky  St. 
Fitzgerald  Plaster  Co.,  M2  Anderson 

St. 
J.  F.  ft  B.  A.  Knox,  Juniata.  St.  and 

Murray  Bros.,  30  Lacock  St.,  B.  A. 
ALLEN  TOWN—      ■ 
John  Berry  &  Son,  Union,  opp.  Jor- 

Jas.  F.  Butz,  Gordon  &,  Jordan  Sfa. 
Coplay  Cement  Co..  B.  ft  B.  bldg. 
M.   C.    Ebbecke     Hardware     Co..     6W 


,  Prea.,  Jaa.  R.  Mc- 
Craken.     aec.-Treaa.,      E.    H.    Mc- 


LeliiKli  Portland  Cement  Co. 

Albert  S.   Weiler,    L.   V.    '    ~- 
R,  R. 
ALTOONA- 

Canan  Building  SuMily  Co. 

Canan-Knoi  Supply  Co. 

John  Halton. 
AMBLER— 

J.  Watson  Craft. 

L.   Y.  Davla. 

David  Knlpe. 

Geo.  W.  Niblook. 
APOLLO— 

G.  J.  Borti. 

8.  W.  Hamilton. 

H.  P.  Wood. 
ASHLAND— 

C.  &   J.   LelblK. 
McConnell    ft   Bro. 
H.    J.    atlef. 

A3HLET- 

Flory  &  Hemmel. 

J.  R  Maroey. 

Aaron   Seorfors. 

W.  W.   Vincent  ft  Son. 
ATHENS- 

D.  J.   Macafce. 
BANQOR- 

Bangar  Lumber  &  MIg.   Co. 
Snyder  ft  Houck. 
C.  C.  ft  F.  a.  Wise. 
BBAVER- 
Slmpaon    ft    Ingram. 


■  Do,i,,-,-,ih,.Googlc 
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BBAVBK  FAi;i^- 
P.   P.   Briei-ly; 
W.   J.   Davidson. 
Pearson  ft  Son. 


Cleaver  ft  Qalley. 

David  Holderbaum. 
BBU^FONTB- 

Dan'l  Irvln'B  Sons. 

McCalmont   &   Co. 

Potter  &  Hoy. 
BDTHLEHEM— 

Black  Diamond  Coal  Co.,  Main,  ! 


.    Hive 


,    W. 


■laeh,   60  '^ 

Geo.  F.  Stahr.  59  8.  Main  St.,  W.  1 
BIRDSBOHO— 

Miller  Bros. 

John  W.   BUM). 
BL^IHavim^- 

C.  F,  Murray. 

T.  a.  Murray. 
BLOOMSBUHG— 

Moyer  Bros. 

H.   a.    Supplee. 
BI^SSBTJBQ— 

Clark  &  Jones. 
BRADDOCK— . 

McCrady   ft  Hosser. 
BRADFORD- 

Ll  a.  Flaher  ft  Co..  92  Main  St. 

IiOUlB  Langworthy,  Tl  Htgh  at. 

W.  S.  Roblson,  113  Main  St. 
BRISTOL— 

B.  M,  Pelrce. 
BROOKVILLB— 

McKnlKht  ft  Son. 
G.  A.  PeHTBaJI  ft  Son. 
Geo.  L.  Sfljidt. 
BUTLER— 
H.  J.  KllDKler  A  Co.,  1»&  E^.  Jtl 

W.  B.  MoCrea. 
Qeo.  SchalCner. 
CALIFOIINIA- 
Callfonila  Bulldera'  and  Supply  C( 

C.  W.  Savage  ft  Co. 
CAMBRIDGE  SPRINGS— 

Bolard  Bros. 

Smith  &  Wllber. 
CANONSBURG— 

W.  J.  Elliott. 

Munnell  ft  Young. 
CARBONDALB— 

MlllH  Bros. 
CARLISLE— 

H.  A,  Earr,  S  Hanover  8t. 

Blxler  ft  Sons. 

Wagoner  Bros.,  N.  Hanover  St. 
CARNEGIE— 

C.  A,  Foster. 

J.  J.  Smith. 


CHAUBERSBURO— 
Coyle  ft  Dlehl. 

W.   C,   Finney. 
H.    S.    Gllbnt. 
Hlteshew  A  Co. 
CHARLBROI— 

Lee  Lutea. 


D.  If.  Bun  time. 

Chester  Lumbar  and  Coal  Co. 

Stacy  Q.    Glauser, 

L.  W,  Wood  &  Bro. 
CLEARFIELD— 

P.  Johnson  ft  Bro. 

McCu Hough  ft  Co. 

Powril  Bros,  ft  Jowell. 
CLIFTON  HEIGHTS— 

Walter   Jones. 
coatbsville;- 

N.   Lukens. 

W.  W.  Maat. 

V.  B.  Pownell. 
COLUMBIA- 

Stoner  ft  Hall  Hdw.  Co. 

Hiram  Wilson. 
CONFLUBNCB- 

V.  M,  Black  ft  Co. 

C.  W.  Kurti. 
CONNELLS  VI LLB— 

J.    R.   Balslev. 

Calhoun  &  Co. 

Payette  Lumber  Co.   Ltd. 

South  Connellsvllle  Lumber  Co. 
CO  NSHOHOCKEN— 

Wm.  Davis.  Jr..  &  Co. 

Evan  D.  Jonea  ft  Co. 

a   and   J.   Pueh. 
CORRY- 

Barlow  Hdw.    CO. 
C  OUDEHSPORT— 

Daane  ft  Barnes. 

H.  J.  Olmstead  ft  Sons. 
CUHWB  NS  VILLB— 

Jacob  Bllver. 

Fred  J.    Dyer  ft  CO, 

danville- 

S.   Pailef  ft  Co. 

Welllver  Hardware  Co.,  P.  C-  l^en-. 
Pres.;    W.    W.    Welllver,   B»cj  < 

Darby  Mortar  Co. 

Gottshall   ft  Horcan. 

Oscar  Thurston. 
DBRRY- 

Ballantyne   ft  Co. 

Dem-  Hdw.   Co. 

Geo.  Mo  wry. 

S.   B.   Plijer. 
DO  Y I-ES  TOWN— 

James  Barrett 

W.  H.  Randall. 
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DU  BOIS— 
Dii  Bala  Hardware   Co. 
Du  BoIb  Iron  Works. 
.       Hlbner    &    Hoover,    I^iik   Ave,    anc 
I         Brady  Bt. 
I      Houlttuvy  Bros. 
I      P.  W.  Prothero. 

EiST   IXJWNINGTON— 
Orifflth    A    Wollertoo. 

EA8T  STEOUDHBURQ— 

Bast  Stroudsburg  Lumber  Co.,  Ltd. 

A.  W.  L<oder  &  Sons. 
EKPOHIUM- 

I.  K.   Hockley. 
EPHRATA— 

Daniel  Von  NIeda. 


Brte  Hard  Wall  Plaster  Co.,  foot  ol 

Prenoh  St. 
Kraft  &  Walther,  cor.  19th  ft  Parade 


SaltHinan  ft  Austin,  Itth  ft 

Bt. 
O.  C.  Thayer  ft  Bon,  Cbeater  St.  A 

R.   R. 

HTERErrr— 

Cottage  Planing'  Mill  Co. 
FRANKLIN— 
H.  T>.   Howard.  ~ 

PKEBLAND— 

Wm.   Blrkbeck. 

Freeland  Lumber  Co. 

Win.  E.  Martin. 
FRBBIPORT— 

John  L.   Long'. 

D.  s.  &  High  Wallace. 

GALLITZIN— 

Thomas  McGovero. 

Shilling  ft  Danson. 
OBBMANTOWN- 

Wolter  Bowdltoh,  Haines  &  Boynton 
Sts, 


Geo.  W.  Qooa  ft  Co. 

lohn  Shoemaker.  . 

AJroon  B.  Toung. 
QRBEMVILLfiJ— 

H.  H.  Emery. 

Uvlngston  ft  lloyer. 

Packard  Hardware  Co. 
HALLSTBAD- 

B.  H.  B.  Rooas. 
HARRISKURO— 

Oerlock  ft  Lutz.  SU  Market  St. 

C.  H.  Rhoads,  Tth  ft  Briggs  Sts. 

J.     E.  Bhoads,    Cowden    ft    Forster 


HA8T1NOB- 

Btuttmatter  Bros. 
HAWLET— 

Hawler  Qlaas  Co. 
HAZELTON- 

J.  C.  Bright  ft  Co. 

S.  T.  Frederick. 

HaielCon  Machinery  ft  Supply  Co. 
HOLLIDATBBURQ— 

J.    B.    Condron. 

HOMBBTEAD- 

Samuel   Hall. 

Kennedv   ft  West. 
HONESDALB- 

Dodge  ft  Erk. 

W.  W.  Weston. 
HUGHESVILLB— 

J.    J.    BrcnholtE. 

Jeremiah  Kelly. 

J,  J.  Maiony  ft  Boa. 
HUNTINGDON— 

B.  B.  Chaney  &  Co. 

B.  F.   Fink. 

C.  H.  Miller  Hardware  Co. 
INDIANA— 

Keller  &  JemlHon. 

J.  L.  Orr. 

J.  M.  Stewart  ft  Co. 
IKWIN- 

L.   C.   Foi. 
JBNKINTOWN— 

ThoH.  Nicholson  &  Son. 

Btnith  ft  Bchlvely. 
JEHMYN— 

Peck  Lumber  Mlg.  Co. 
JOHNSTOWN- 

A.  J.  Haws  &  Son. 

R.  D.  Jon*s,  117  Haynes  Bt. 

R.  R.  Thomas  ft  Klnzey. 

JokB  'W.  'Waltera. 
KINQBTON— 

Tbos.  Wright.  Cy.  Engr. 
KITTANNINO— 

Daugherty  Bros.'  Brick  fo, 

Hellman  Bras. 

E.  SI  HUeman. 

R.  A.  HUeman. 

MoConnell  ft  Luker. 

Jaa.  McCuttO'^Gh,  Jr. 
KUTZTOWM- 

Walt  B    iJieber. 

EiUgein  P.  De  Turk. 

N.  S.  Schmehl. 
LANCASTER— 

ii'llnn  ft  Bruneman. 

E.  O.  Benry. 

Herr  &  Snavoly. 

Marshall  ft  RengJer. 

Rellly  Bros  ft  Raub. 

Btelnnan  Hdw.  Co. 

Btoner.  Shralvor  &  Co. 

W.  D.  Spreetor,  Son  ft  Co. 
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LANSDALE^- 

James  Bmdy. 

a.  Jenklna  &  Co. 

G.  L.  Thompson. 
LANBDOWNE— 

Oairett  H.  L/ewis. 
LATROBE— 

P,  H.  Doherty. 

KIser  &  Kline. 

Pores  Hardware  & 


F.  H.  Saxman, 


WKBBS  ROCK- 

J.  E.  Dlgby  &  Co.,  10  caiartlera  A' 
MESADVIU-E- 

Marcua  Klllls  &  Son. 

K.  L..  Irvln. 

C.  P.  Harris. 
MBDIA— 


Carter  Bros. 
A.  J.  McKean. 
Mercer  Milting  S 


LBWISBURG— 

C.    Drelsbachs'    Son 
liEWISTOWN- 

F.  Or.  Franclacus. 

J.   B.  Selhelmer. 
UNDSEY— 

W.  T,   Bodgcrs. 
LOCK  HAVEN- 

Joaeph  Candor, 


Abram  Kline. 
MANSPIELD- 

AsB  Cleveland. 

A.  R.  Decker. 

Myron  Mills. 

Morgan  E.  Rose. 
.MARIETTA—  ■ 

Miller  Sl  Co. 

Stump  &  Mueller, 
MAUCH  CHUNK— 

P.  J.  A.  Binder, 

Chas.    Neast. 

M*  DONALD— 

MoCarty  &  Robb. 
MKEE8PORT— 

Bowman  Bros. 

John  Hurrell's  3ons 

Kelly  &  Dry. 

W.  D.  Beed  &  Co. 

John  Serena  &  Co. 


Hole  &  Raymond. 
MILTON— 
John  W,   Brevy. 
H.  Judson  Raup, 


Geo,  Y.  Brown. 

Lytle  Stove  Co, 
MONONGAHELA  CITY— 

Downer  Broa. 

Albert   H.   GreKS.      . 

T,  8.  McCurdy. 

Moore  Saw  &  Planlns  Mill  Co. 

Tohe  Bros. 
MONTBOSE- 

Bllllnga  ft  Ryan. 

Cooley  &  Son. 
MOUNT  JOT— 

J.    H.   Buohl, 

Qabriel  Mover. 

H.   a.   Newcomer. 
MOUNT  PLBASANT- 

Kalp  &  Mechllng. 

W.  H.  Smith  &  Son. 

J.  A.  Stevenaon  &  Co, 
NATRONA— 

N.  Hoohsy. 

E.  S.  M.  Co. 
NAZARETH— 

Franklin  J.  Hahn. 

Jacob  Meaalnger. 

Phoenli  Cement  Co. 

Edward  J,  Unaiigat,  Broad  and  i 
videre  St  a. 

Franklin   P.   Wunderly. 


CEMENT  AND  ITS  USES  ^ 

1"  eiv"  more  fully  in  ^ 

MUtllCIPAL  ENGINEERItIG  MAGAZINE 

Prht,  SI.OO  r»r  Ti«r.  tbao  any  other  publioatiOD. 


I  Cooj^lc 


DEALERS  IN  CEMENT. 


NEW  BRIGHTON— 
R  D.  Hunter  &  Co. 
MurtsQlf   Bros, 
G.  W.  MartsoK. 
P.  ^V.   Richl. 
KEWCAaTLE— 
Balph,    McParland    &    Co. 
Kirk   i, Smith  Co, 
'       Marshal!  Bros. 

NEW   KENSINGTON—     - 
H.  A.    KUnEeDamlth. 
I       Masters,   Roblson  &  Hardy. 

J.  S.   McKean  &  San. 
'■   NEWPORT— 

Frank  Fioke. 
'    K0RBI8T0WN— 

Geo.  SIgler. 
j    NORTH  BAST— 

Blaine  &  Machay. 


NOHTHITM 

Chas.  Bouat. 

W.  H.  Delhi. 
OAKDALB— 

Oakdale  Lumber  Co. 

R.  Wallace  &  Bro. 
OIL  CITY— 

Caldwell  &  Boiland,  243  Bl 

Sorp  &  Kelley  Lumber  C 


1    Coal    ft   Lumber   Oo. 


OLYPHANT— 
M.  D.  Browr 
Lally  Bros. 


a.  R,  Dickey  &  Co. 

H,  P.  Paasmore. 
PABCHAIX- 

Geo.  Kyie. 
PATTON— 

G*o.  S,  Good, 

Patton  Clay  Mfg.  Co. 
PEN  ARGYI^ 

R  S.  Carrell. 

Pitigerald,   Sneer  &  ( 
PENLLYN— 

J.  W.  Luta. 


Alma  Portland  Cement  Co.,  1112  Real 

i^tate   Trust   Bldg. 
Alpha   Portland   Cement   Co.,  SOS 

Bets   BIdK. 
H.  M.  Ambler,  P.  &  R.  Hy.,  Warnock 

&■  Susquehanna. 
American    Bltumastic    Enamels  Co., 

Wi  Walnut  St. 
■tmerloan  Cement  Co.,  22  S.  IDIh 


Phlladflph  la— Continued. 
American    Mason    Safety    Tread    Co.. 

628  Mutual  Ule  Bide. 
American  Stone    &    Builders'  Supply 

Co..    am  N.    American   St. 
Amlea  Cement  Paving  Co.,  Broad  A 

Arch  StP. 
Atlsi   Portland   Cement     Co.,   TIS 

Harrlaon  Bids, 
James  Beatty,  311  York  Bt. 
James  E.  Beatty,  172  E.  Cbelten  Ave. 
Bonneville  Portland  Cement  Co.,  1307 

Beal  Estate  Trust  Bids, 
Cyrus  Borgner  Co.,  2Sd,  ab.  Race  St. 
Harris  Bortel  &  Co..  2013  Market  St. 
Bourse    ExhlWtlon,    S.    Fourth    &    S. 

5th,  bel.  Chestnut  ft  Market, 
Walter     Bowdltch,      206      El      Haines 

atn. 

Walter    T.   Bradley    ft  Co,,     9th  bel. 

Gltard    Ave. 
Sa-nuel  P,  Budd,  1019  Paseyunk  Ave. 
Builders'    Specialty   Mfg,      Co,.     Ltd,, 

138  a   «h  St. 
Builders'  Storage  ft  Supply  Co,,  1M7 

H,  Hutchinson. 
Philip  Carey  M(g,  Co..  223  S.  6th  St, 
Robert    Coane,    307   Fidelity    Bldg, 
Commercial  Wood  ft  Cement  Co.,  Gl- 

rard  Bldg, 
James   Corr  &   Co,,    211   York, 
C,  A,  Cox's  SonK  2137  N,  American. 
Coplay  Cement  Co.,  306  Glrard  Bldg. 
P    A.  Daboll,  Land  Title  Bldg. 
Paul  A,   Davis,  Jr,,  136  N.  Water  St. 
Wm.  J,  Donaldson,  SOS  Beta  BIdv. 
Cornelius  Dougherty,  1207  a  7th  St. 
Drehmann  Pacing  Go,,  2629-31  Parrlah 


Edison     Portland     Cement     Co,,     SIB 

Glrard  Bldg. 
Eclipse  Cement  &  Blacking  Co,.  1238 

Belmont  Ave. 
P.  H,  FaJrlamb  ft  Co.,  115  S.  30th  St. 
Henry  Ferrall,  1117  S,  «th  St, 
Peter  J,  Foley.  2618  N.  fith  St. 
M,  M.  Pox  ft  Co.,  Christian  5t,,  wht. 

Sainnel  H.  French  &     Co..     York 
Ave.,   4(l>   and    Callowhlll, 

Frederick  R,  Gerry  Co.,  1835  Market 

Globe  Fireprootlng  Co.,  MS  Philadel- 

Hanley,  White  &   Co..  2730  N  Broad 

Alex,  Y.  Hanna  &  Co  .  <«S  West  End 

Trust  Bldg. 
Wm,   O.     Hartrantt     Cement     Co., 


J.    H.    Hlnkle    ft    < 

Cambria  Sts. 
George  Halzbaur.  1340  Seltzer  St, 
Louis  A.  Keilich,  500  Betl  Bldg. 
Chas.  Kelley,  1612  French  St. 


;     COOJ^IC 
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^hiladetphfa—  ConHnued. 
I.  W.  Kenderdlne  &  Bro.,  24  S.  7th 
O.   W.    KetcbEim.   m   BufMers' 


Knlokerbocker   Lime   ft   Mortar   Co., 

SM  NlntH  SL 
James  Knowlan,  IS  N  13tb  St. 
Wm.  ECrauae  &  Sons,  2129  American. 
Lawrence      Cement      Co.,      Harrison 

BldK- 
Liee  £  EdKe,  14  3.   Broad  at. 
Lealer  &  TrlBkle  Co.,  22  8.   IKtk 

St. 
John  Luca«  &  Co.,  4th  &  Race  St. ' 
Lukens  &.  Yerkee,  204  GIrard  Bldg. 
HannHelmer      Purtlnnd      Cement 

Co.,  SOSe  TValnnt  St. 
HuBh  Martin,  1133  Wlnton  8t. 
Henry  Maurer  &  Son,  24  8.  7th  St. 
G«o.  W.   McCaully  &  Son,  2030  Mar- 
ket St. 
AntkoOF     Menv     A     Co.,     10ft     S. 

Pront  St. 
Merrttt  &  Co.,  1024-34  Ridge  Ave. 
Howard  M.  Murphy,  1S43  Newklrk  St. 
Geo.  F.  Murray,  HB  Oxford  St. 
National  Supply  Co.,  703  Wltherapoon 

Bids. 
Eugene  E.  Nice,  272  S.  2d  St. 
a.    H.    Nlcbolaa  .  3214    Colmnblu 

Ave. 
Parrott  &  Miller,  D26  S.  8th  St. 
Howard  Plucker, 
Robert  Patterson  &  Son,  Cherry  St., 

whf. 
PhlladelDhla  Clay  MateHal  Co.,   48th 

and   Merlon  Ave. 
Phoenix  Cenent  Co.,     IIIZ    Rul 


Quaker  City  Mortar  Co.,  50  N.  2Sd  St. 

John  W.   Rapp,  911  Harrison  blda. 

RlBby  9ement  Co..  1232  S,  Penn  Sg. 

Thomas  Robinson  Sc  Co.,  201  Church 
St 

P,   H.  Roney  &  Co..  519  Crozer  bldg. 

J.  W.  Rutan,  315  Head  BldK. 

Seara.  Humbert  &  Co..  Fidelity  Mu- 
tual   Ufe    Bldg. 

B.  F.  Stradley,  1712  Market  St. 

Jacob  Schwartz.  2306-8  N.  27th  St. 

Ernst  Scholz.  14D7  N.  Camac  ST 

Smedley  Construction  Co.,  711  Stephen 
Olrard  Bldg. 

Chas.  E.  Smith.  426  E.  Girard  Aye. 

Edwin  A.   Smith  &  Son.  1017   Frank- 


Rum 


R.  Thor 


.,  1801  Market 


a  A.  atoneback,  1328  N.  9th  St. 

R  H.  Thomas.  Builders'  Exchangs. 

Chas,  P.  Toinlliison,  1237  Arch  St. 

Jacob  L.  Tyson,  900  Jefferson  St. 

U.  S.   Fireproof  Wood  Co..  221S  Race 


Bt 

Victor  F.  Van  atan,  1607  Rldse  Ave. 
G.  R.  Yogles,  309  Bullden'  E^xeh&tLge. 
Vollmar   &   Reslster.     716     Harrison 

BldK- 
Voloanlte    Portlnud    Cement  Co., 
ITia  Hnrket  St. 

B.  A  Waddy  &  Co.,  1112  Beti  BldK. 
Henry  Warner,  1120  Frankford  ive. 
CIuu.  V/ntmn  Co.,  1109  Laid 
Title  Bldv. 

'Warran-BOiret   Co.,   lao  Land    HUs 

Blda. 
Wm.  E.  Wlllama,  1546  N.  MarshaU  St. 
PH  OENI XVII  .T.TC— 
N.  H.  Benjamin  Co. 
Caswell    &  Moore. 
Harry  Morrla. 
John  M.  Wilkinson. 
Albert  Yerkea. 
PITTSBURG— 
Allegheny  Co.  Builders'  Supply  Co., 

18K  Josephine  St 
W.    J.    Baughman,     Smallman,     netr 

tSth   St. 
Mrs.   W.    J.    Baughman,    6301   Station 

St. 
Reed   F.    Blair,   Lewis    Block. 
Buray  &  McNeill.  633  Standard  Bldg. 
Onatalla     1' or  11  and     Cement    C*., 

701  Pabllcatlon  Bldv. 
Cook  &  Fair.  317  Smith  Blk. 
East  Baid  SuKily  Co.,  126  PrankBtown 

Ave. 
■       C.  A.  Foster,  1st  St  &  R.  R.  Dfpot. 
The  Granite  Wall  Plaster  Co.    Geo. 

W.   Beemer.   Fres..   Clark  Summit 

Pa.;  C.  Graham,  Vlce-Pres,;  T.  E. 

Culver,  Secy.   &  Treas.,   Port  Clin- 
ton. Ohio, 
Heppenatall  &  Marquis,  Liberty  Ave. 

&  32d  8L 
Honnton  Broa.,  3Sd  St  and  P.  R.  R- 
D.  J,  Kennedy,  160  Prankstown  Ave. 
William    T.    Leggett    Co.,    102E     Ub- 

Logan-Oregg  Hardware  Co.,  126  ?th 
St. 

McDowell  Mfs.   Co. 

L.  9.  McKalllp  &  Co..  12th  &  Pllif  31. 

Miller,  Mason  &  Co,,  62?  Park  Bldg. 

A.  G.  Morris  Ltme  &  Umeatone  Co., 
18  2d  National  Bank  Bldg. 

H.  A.  Noah  Co.,  20  Schmidt  Bldg. 

Patterson  &  Co.,  1222  Grant  Ave..  S. 

James  R.  Fltcalrn,  805  Hamilton 
Pldg. 

FIttBbVFK  &  BnBalo  Co.,  P*'^ 
BldK. 

Pittsburg  Builders'  Supply  Co.,  SM 
German  Nat'l  Sank  Bldg. 

Pope    Cement    &    Brick    Co.,    421 
Wood  St.,  Kth  Soar.      R.  A.  Rol- 
and, Her.  Cement  Sept. 
.  West  &  Wilson.  745S  Finance  St. 


DEAIiElBS  IN  CEMENT. 


PUUburg— Continued. 

Scranton—  ConHniied. 

Williams  &.  Co..  304  Water  St 

Hunt  &  Connell  Co. 

W.  H.  William     &  Co. 

3« 

•  Luther   Keller,   813   W.   Lackawanna 

J.  F.  Young,  34lh  St.  & 

By. 

Ave. 

PITTSTON- 

Paragon   Plaster  &   Supply   Co.,    1500 

2T4   N.   Main 

Albright  Ave. 

Peck  Lumber  Mtg.  Co.,  101  B.   Mar- 

J. Pejely  &  Son. 

ket  St. 

POTTS  VI  U.E— 

J.  C.  Bright  &  Co. 

D.  L.  Eaterley  Sons. 

aeranton   Fire   Brick   Co.,   Nay   Aug 

Chas.  W.  Miller. 

Av.    N.    Oreen    Rdy. 

L,    C.    ThompBOn.    Ced 

& 

Market 

Scranton  Vitrified  Brick  Mfg.  Co. 

PUNXBUTAWNBY- 

Ehret.  Warren  &  Co..  321  N.   Wash- 

0.  H,  Nordatniin. 

Ington  Ave. 

Puiutautawner  Hdw.   Co. 

Washburn,  Wlttlams  &  Co.,  119  Mer- 

den  St. 

T,  M.  Wlllittraa. 

J.  B.  WooBlsey  &  Co..  312  Forest  Ave. 

QL-AKERTOWN— 

BEWICKLBY- 

Levi  O'BrieB. 

Alden  Hays. 

C.   H.    W»lo  &   Bro. 

READmo- 

Boughner,  Goodwill  A  Co. 

Brisht  &   Co. 

J.  H.  Conley  ft  Bona. 

John  i-ox   &   Co. 

Jos.  W.  Kesaler. 

GrinB  Broa. 

Fred  Kamer,  542  Dtamand  St. 

Hoft  &   Bra. 

Shamokin  Hdw,  Co. 

CharleH  D.  Miller  &  So 

n, 

too 

Cheat- 

Warren  Unger. 

Readlns  Lime  Co. 
J.  L.  Reppller,  53S  Pena-s 

Stichter  Hardware  Co, 
HENOVO— 

J-  H    Bflird. 
■  A.  N.  Stevenson. 

RETNOLDSVILLE— 


H-  Alex  Stoke. 
Jaa,  V.  Young. 
KIDGWAT- 

Hyde,   Murphy  &   Co. 

Bmith  Broa.   &  Co.,  Ltd, 
RIDLEY  PARK— 

W.  D.  Jonea.   ft. 
ROYEKSE'QRD— 

Buckwslter,   Grater  &   Co, 

Wlntera  &  Son. 
ST.   WARY'S- 

Coryell  ft   Rubb. 

Kaui  &   Hall   Liimber   Co. 

Oeorge  S  " " 


T,  p.  Maney, 

Sayre  Lumber  Co. 
SCHUYLKILL  HAVEN— 

J.  N.  Meyers. 

Sauaer  Bros. 

W,  J.  Say  I  or. 
SCHANTON— 

John  Benore,  706  Scranton  St. 

Carluccl  Stone  Co.,  726  Scranton  St. 

Foote  &  Shear  Co..  119  N.  Washlng- 


SHARPSBURO— 

Henry  Feria, 
SHARPSVILLE- 

James  Blaney, 

Blmon  Sheaaley. 
8HENANDOAH- 

M.  P.   Fowler, 

Glenn  ft  O'Hearn. 
SHIPPEN8BUBO- 

B.  A.  BetE, 

M.   G.  Hale. 

George  H.   Stewart. 

G.  F,  Walters  ft  Son. 
8LATINGTON— 

Dettmer  ft  Handwork. 

Gross,  Erltzlnger  ft  Co. 
SOMERSET— 

H.  F.  Barnett. 

Ceok  &   Beerlta. 

D,  W.  Saylor. 
SOUTH   BETTHLEHEM- 

Br Inker  &  Wagner. 

Cyrus  Jacoby. 

Edwin  laufer. 
SOUTH  PORK— 

Juatus    Volk. 
SPRING  CITY— 

Mowrey  Latshaw   Hardware  Co. 
STEELTON— 

Keller  &  Mumma,  136  N.  Front  8 
STROUDSBURG- 

Eaat  Stroudsburg  Lumber  Co. 

Shlffer  Bros. 

Jos.  Wallace. 


r,o,i,,-,-,ih,.GoO(^lc 
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SUNBURY— 

G.    W.    HaoKott. 

Wm.  H.  Helm. 

Qeo.    W.    SImpaon. 

Sunbury  Supply  Co. 
B  U  8Q  UEH  AN  NA— 

E.  W.   Jaokaon. 
M.  Mlllane. 

TAMAQUA— 

Weaver's  Son  &  Haldeman. 
TAHENTUM— 

W.  F.  Goodwin. 

A,  J.  Marlarhey  &  Co. 
Tarentum  Hdw.  Go. 

.      Wm.  O.  Wood. 

TITUSVILLE— 

Eduards  Bros. 

W.  I,  Hale. 

TO  WAN DA— 

B.  F.  Myer. 
TRBMO NT- 
San  tier  Bros. 

F.  B.  Wheeler. 
TYRONE- 

F.  D.  Beyer  &  Co. 
FranclaouB  Hardware  Co, 

E.  P.  Irwin  &  Co. 
Grazier  Bros,  &  Stlne. 

D.  A.    Smith  &  Son. 
J.    B.    Smith, 

UNION  CITY- 

Thompaon  &  Hippie. 

Union  Coal  &  Supply  Co. 
UNIONTOWN— 

W.  C.  McCormick. 

J,  T..Sternbower  &  Co. 
WARREN- 

Plckett  Hardware  Co. 

Wm.  Spinner. 

H.  J.  Thomas. 
WASHINGTON— 

R.  T.  Hallam  &  Sona,  77  B.  Bean  St. 

Brit  Hart,  E.  Maiden  Lane. 

Chas.  H.  Sprlses.  100  W.  Maiden  St. 
WATSONTOWN- 

F.  H.  Knight. 
WAYNE  JUNCTION— 

Charles  Fredericks. 
WAYNESBORO— 

Daniel  Hess. 
WBATHERLY— 
Charles  Cassler, 
WEST  CHESTER— 

Bennett  &  Lean. 

E.  Malln  Hooper. 
SerriU  J,    Sharpies, 


Pittsburg  and  Buffalo  Co. 

Coal,' Coke.  Brick,  Lumber,  Sand 
and  Builders'  5upplle« 

Vl>  all  ttdlToadi  Cemeiinit  Fltlaburg,  fa. 


WESTGROVE— 

8.   K.   Chambers  &  Bro, 

Solomon  J,  Pusey. 
WEST  NEWTON— 

E.   C,   Lelghtty  &  Co. 

Fred   Schoaf. 

M.  P.   Scholl, 
WHITE  HAVEN— 

John  Donnelly. 

Geo.  K.  Kocher. 


Geo.  ^ 


.  Moyei 


John  Shaffer. 

E.    A.    atehly. 
WILKBSBARRE— 

Fred  A.  Guard. 

Geo.  L.  McAlarney. 

J.  B.  Patterson  &  Co. 
WILKINSBURG— 

Haya   Coal   and   Supply  ( 


WILLIAMSPORT— 

Central  Commission  Co. 

Diamond  Wall  Cement  Co. 

Gohl  &  Klngr. 

F,  H,  Kellar  &  Co..  27  W.  Third  St. 

Kline  &  Co. 

David  Siuempfle,  332  Penn  St. 
WILLJAMSTOWN— 

Amos  Lebo- 
WRIGHTSVILLE- 

8.   M.   &  C.   H.   Branstock. 

Geo.    W.    Moore. 

Wrlghtsville  Supply  Co, 
TORK- 


mlt. 


RHODE:    ISI.ANI>. 
BHISTOL- 

Eugene  La  Clair. 

Seth  Paull. 

Wardwell  Lumber  Co.     W    T  Wird- 
well,   Pres,     F.    F.    Gladding,  Stcy. 
&    Treae. 
CHNTBAL   PALI.8— 

H.  B.  Wood  &  Co. 
EAST  GREENWICH— 

Wm.   L.   Sharpe. 

Lodowick  C.   Shlppee. 

Jos.  S.  Thomley. 
NARR  AGAJJSET  T— 

J.  C.  Tucker,  Jr. 
NEWPORT- 

A,    N.    Barker,    205  Thames  &  Lot«» 


PAWTUCKET— 
Newell  Coal  O 
OIney  &  Payne 


DEALERS  IN  CEMENT. 


PROVIDENCB- 

JiUDOs  C.  Gott,  31-49  Point  St. 

Wm.    A.    H.   Grant,   2S     Stanton  Av«. 
(P.  O.  OtneyviUe,  R.  I.) 

Wm  M.  Harris,  77  Dyer  St. 

Mancbeater  &  Hudson,  BE  Point  St, 
WAKHPIELD— 

J,  C.  Tucker,  Jr. 

-         ck   *  Wllcoi. 

Kenyon  ft  Co, 

A  Co, 


.  Hher 


,,  139  ft 


WOONSOCKET- 
CHy   Lumber  Co..   River   St. 
Woonsocket  Lumber  Co.,  189  N,  M 

soitth  carolisa. 
abbhvioj:— 

Abbeville   Cotton   Mill. 

Abbeville    Lumber    Co. 

C.   V.    Hammond    A    Co. 

Speed  Drug  Co. 
ANDHRSON— 

O.  D.  Anderson  &  Bro.,  m  Depot 

ligon  &  Ledbetter. 
BARNWELL-  . 

BEAUFORT— 


CAMDBN- 
M.  Baum  & 
J.  C.   Man. 


CHARLESTON- 


Ander 


mber 


J.  V.  Brandt,  118  Church. 

Carolina  Portland  Cement  Co..  lM-« 

ThomaB  Hushes,  82  Mary. 

Wm.    Johnson      &     Co.,      East     End 

I^wrens. 
C.  L.  OstendorfC,  93  Washington. 
SoDtlieBMeiD  Lime    and     Cement 

C«.,  a7«  E.  Bar. 


Chester  Machine  &  Lumbi 
COLUMBIA— 

C.  O.  Brown  &  Bro. 

Lorlclt  &  Lawrence, 
FLORENCE- 

C.  L.  BoenlBt  &  Co. 

F.   H.    Hudson. 

QAFPNEY— 
Limestone  Springs   IJme 
W.  H.   Richardson  &   Co. 

GREENVILLE— 
C.  W.    Brown,    Wardlaw 
Gower  &  Speights.  113  W 

.,  116  W 


Morgan  &   f 


NBWBBBBT— 
A,    L.    Davis   &   Co. 
WlUlam  Johnson. 
Newberry  Hardware  Co. 

OR  ANGB  BU  RQ— 

PIEDMONT- 

Ptedmont   Mle.   Co. 
SPARTANBURG— 

S.  B,  Ezell. 

Gower,  Spelshts  &  Co. 
SUMMERVII-LB- 

RufuB   Knight. 

O.    C.    Slrea   &  Bro. 

John  W.  Taylor. 
aUMTEB- 

W^.  B.  Bo  vie. 

H.   Harby. 


SOUTH 

ABERDEEN- 

B.  H.  Brooinan  Lumber  Co. 

SL  Croli  Lumber  Co..  Becond-ave. 
and  Uncoln-at.  W.  Chalmers, 
Pres.  (Stillwater,  Minn.);  B".  W. 
■Raymond,  local  manaesr. 


.  Har 
BROOKINGS— 


i   Co. 


I.  S-  1    . 

Laird -Norton  Lumber  Co. 

Teoraans  Bros.  &.  Hodstna. 
D  BAD  WOOD— 

Fish  &  Hunter  Co, 

Smith    &    Hatch    Lumber    Co. 
InO.    Smith   Blk. 

Stearns  Co. 
FLANDREAU— 

A.    G.    Nevlns. 

Fisher,    Hunter  ft  Co. 

Phllllns  &  Bartlett. 
MADISON- 

C.  L.  Colman  Lumber  Co. 

L-   Lamb  Dumber  Co. 

A.    G.    Nevlna.. 
MITCHBLI^ 

Robert   Burns, 

Davis  &  DanielB. 

Fullerton   Lumber    Co. 
SIOUK  FALLS- 

MiriLcle  &   Miracle. 

Sioux  Falls  Lumber  Co.     W.   F. 
der,     Pres. ;     John     Parker, 
Treas.    anil    Mgr. 
WATBRTOWN— 

Hayes.  Lucas  Lumbi>r  Co. 

Hess  &  Baes,  Maple  St. 

Lalrd-Norton  Lumber  Co. 
TANKTON- 

Harrr  Call. 

Fred  Donaldson. 

Loonan  &  Smith. 

McCaull,  Webster  &  Co. 
■olx  Lumber  Co. 


W. 


Valen 
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ATHENS- 
Bayleas  &  Moody. 
MoKeldln  &  Watson. 
RB«d  Bros. 

Barker  Hdw.  Co. 
V.   Keebl^. 
CHATTANOOGA— 

C.  A.  MorOHB  Co.,  m  Cherry  Bt. 
CL  ARKVI LLE— 

Jno,   Hurat  &  Co. 

K laser  &  North ington. 
CLBVELAND- 

Hall  Bros.  - 

W,  A.  Llllard  &  Co. 

9.    W.    Marahall   &,  Co. 
COLUMBIA- 

Jia.  Andrews  &  Co. 

Dtbblna  &  Ewlng. 

E.  W.   Gamble. 

J.  P.  Street  &  Co, 
DAYTON— 

Dayton  Coal  ajid  Iron  Co, 

W.  C.  Godsey. 

A.  Jot.nson  &  Sons. 
FATB1TBVIU.B- 

J-  W.  Barnett. 
HARRIMAN- 

W.  L.  Doane. 

Tenn.    Building  Co. 
HUMBOLDT— 

W.  H.  McKnfght  &  Son. 
JACKSON- 

R.  8.  Fletcher  &  Co. 

C  M.  Thompson  &  Co. 

Jno.  L.  Wisdom. 
JOHNSON  CITT— 

C,    K.    Llde   &   Co. 
KNOXVILLE- 
Chandler  &  Co. 

Chapman.  White,  Lyons  &  Co. 

SanCord,  Chamberlain  &  Albera,  43 
Gay  St.  E,  J.  Sanfora.  Prea.:  W  P 
Chamberlain.  See.-lVeas. ;  A.  J.  Al- 

LEBANON—' 
Pago  Bros. 
Woqlard  &  WlUfams, 
MARTVILLB— 
King  &  CaldwEll, 
McNutt,  Chandler  &  Wast 
McMINNVILLB— 
Bites    &    Smltti. 
Morfout  &  Rogera. 
MEMPHIS— 
Jno,  A.  Denle  &  Sons 
J.  F.  Forfiytlie.  318  Front  St. 
Wright  Lime  A  Cement  Co 
MOBRISTO  WN— 
Brown   &  Stubblefleld. 
Bast   Tenn.    Wood  Working  Co. 
\rr\aav  /■'■dcit^tj.  ° 


NASHVILLE— 

Cooper  &  Co.,  1«-U8  S.  Front  ft 

W.  T.  HardiBon  &  Go. 

Thoa.   Nolan. 
ROGERSVILLB— 

G.   D,  Hale  £  Co. 

Miller,  Lea  &  Co. 

Rosan.  Nice  &  Smith. 
BO  DDT— 

New  Soddy  Coal  Co. 
SOUTH  PITTSBURG— 

W.  F.  MoDanlel  A  Co. 
UNION  CITY- 

T.  L,  Bramtord. 

THXA9. 

ABILENE- 

a.  M.   Bowie   &  Son. 

Burton,  Lingo  Co. 
AUSTIN- 

A,  F.  Martin  &  Bro. 
BASTROP- 

J.  L.  Wilbarger  &  Co, 
BEAUMONT— 

11  L.  Wilson  &  Co. 
BELTON— 

H.  Andrews. 

J.  H.  James  &  Son. 

Smith.  Peyton  &  Co. 


O.  T.  Lyon   t  Sons. 

E.  D.   ateger  &  Co. 
BHO  WN  SV ILLB- 

J.  3.  &  M.  H.  Croaa, 
H.  M.  Field, 

F.  Yturrla. 
BHOWNWOOD— 

pood  Lumber  Co, 


Co. 


Wm.  Cam 
M,   T.   Jor 
BRYAN— 
Garth,   Howell   &  Webb 
G.   S.   Parker. 
Peter  Winter. 
CALDWELL— 
Jenk!n8  &  Jenklna. 
SHI  man   &   McClaln, 
CALVERT— 
Calvert  Lumber  Co. 
P.  M.  Lumber  Co. 
CAMEIRON- 
Wm.  Jeter  &  Co. 
MUborn  Co.  Lumb«r  Co. 
CLEBURNE— 

Cameron,  Williams  &  Co, 
CORPUS  CHHISTI- 
C.  C.  Lumber  Co. 
E.   D.   atdbury. 
CORSICANA— 
Corrall  &  Cobb. 


C.oogk 
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SAIiULS— 
OrlfflthB  &  Cowser,  E90  I 
Mllby  &  Dow. 
Moore  &  RawUns,  271  Elm. 
I    Jolin.  Summerfleld. 
.    Texas  partlcnd   Cement   Co. 
)b  IVaespl,  BBl  Blm.^ 
DECA-TOR- 

&  P.    Bmlth. 
DBNIBON— 

UnBO-Leeper  Lumber  Co, 
DENTON— 

Waples  Bros.  &  Co. 
DUBLIN— 

H.    A.    Smith    &   Co. 

R.  B.  S[)encer  &  Co. 
BLPASO— 

Bl  Paso  Fuel  Co.,  411  S.  Santa  Fe  St. 

Jno.    T.    Boe,    9ecy.;    W.    W.    Fink. 
Mgr. 

Payne-Badger  Co, 
PT,   WOBTH- 
Armstrong-  Lumber  Co, 
BurtOD    LdnKO    Co.      J.      P.      Waplea, 
pres.    (Denver,      Col.K    R-    C.    Gal- 
bralth.   Secy.:   W.      Burton,     Treas. 
&  Msr. 
Cameron  Lumber  Co. 
A.   J.    Roe. 
PHEDBBICK9BUBQ— 

GAINESVIU-B- 
O.    T.    Lyon   &   Son, 
MapJes,    Painter   &   Co. 
WooW ridge   &  Bro. 
GALVESTON- 
I\)wler  &  McVltle. 

Geo.  H.  Henchman.  WIO  Mechanic  St. 
VrilUam  Parr  A  Co. 
W.  H.  Pollard  &  Co. 
GBOBGEffO  W  N— 
BeUord  Lumber  Co. 
Qrlfflth   Lumber   Co. 
BEARNE— 
H.    C.    Allen   &    Son. 
Wllfceraon  Bros, 
ttBNRIBTTA— 

J.  S.  Mayfleld  Lumber  Co. 
HILLSBOBO— 
Armstrong  Bros. 
p.  E.  Dowlen  &  Co. 
O.  P.  Lyon  &  Son. 
Porter  &  Campbell. 
HOUSTON— 
E.  M.   Burke.  81*  Commerce  Ave. 
Macatee  &  Co..  Ml  Waetilngton  St. 
H.  P.  McLaughlin  &  Co.,  810  Willow 
St. 
JE  P  PERSON- 
Ballup  &  Meyer. 
TowanK  Mfg.    Co. 
LABBDO- 
Andrew  Thalaon. 


LULINQ— 

Luling  Lumber  Co. 
MARLIN— 

J.  W.  Robinson  &  Co. 

R.  B.  Spencer  &  Bro. 
MARSHALI^ 

Jaa.  Hlgstna. 
M'KINNEY- 

G.  W.  Owens  &  Co. 

J.  M.  Wilcox  &  Son. 
NAVASOTA— 

Navasota  Lumber  and  Mfg.  Co, 

J.  Touena  &  Co. 
NEW  BRAUMFELB— 

Connel  Lumber  Co. 

Louis  Henne. 

Geo.  PfeuHer  Lumber  Co. 
ORANQE- 


SAN  ANTONIO-  „   , 

Alunin  Cen-ent  Co.,  aOT-Wft  M«Iu 
Ave.  (G.  H,  Kalteyer,  Ptes-l  C. 
BuukberKFr.   Secy,    and   »«'■> 

L.  P.  Boettler. 

J.  C.  Deelman. 

Henry  Pauly,  102  Goltad  &  Peach  Sta. 
SAN  MARCOS— 

J.  H,  Gary. 

San  Marcos  Mercantile  Co. 
SHERMAN— 

A,  A.  Fielder. 

O.  T,  Lyon  &  Bona. 

J.  B,  Wilson  &  Bro. 
SULPHUB  aPRINQS— 

O.  M.  pate. 

W.   D.    Pruitt. 

G.   H.  Wilson. 
TAYLOR- 

'  Evens  Burke  Lumber  Co.,  S.  F. 
Evens,  Pres.;  J.  B.  Burke.  Sec. 
Treas.  &  Mgr„  501-11  W.  2d  St. 

Holder  &  Barge. 

J.  A.  Thompson. 
TEMPLB- 

C.  M.  Campbell  &  Sons. 


Abes  &  Walton. 

W^raten  Grain  &  Lumber  Co, 
VICTORIA- 

Bailey  Mills  Co. 

A,  Goldman, 

A.  Levi  &  Co. 
WACO— 

Braaelton    &    Johnson. 

Wm.  Cameron  &.  Co.,  Inc.  W,  TA 
Cameron,  Pres,  &  Treas.;  W.  1 
League,  Secy.:  C.  R.  Sherrill,  Mgr. 

Carlt        ~ 
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HATH.  PAT80N—  .. 

Geo.  W.  Hancock. 

John   E.   Hulsh. 

FajBoa  Co-operative  Store. 

>   CITY— 


AMBBICAN  POBK- 

Chlrman  Here.  Co. 

J.  E.  Jenson, 
BRIGHAM  CITY- 

J.  P.  Merrell  &  Co. 

W.  C.  Mortenscn  &  Son, 
HE3BER— 

F.  O,   Buell. 

H.  Hatch  &  Co. 

Mark    Jeffs. 
LEHI— 

Klrkhajn  &  Sons. 

People's  Coop,  Store, 

MT.    PL.EA8ANT— 

B.  Hansen  &  Co. 
OQDBN— 

Co-op,  Wagon  &  M^chlnt 


Lowe  Co, 


Co, 


Sidney  Stevens  Implement  Co,  Sidney 
Stevens,  Pres,  &  Mgr, ;  C.   H,  Ste- 
vens, Seoy.;  F,  J,  Stevens.  Treaa. 
PARK  CITY— 

W.   E.  Boyd. 

Gress  &  Co. 

PapB  &  Lets, 
Sunmilt  Lumber  Co. 
Welch  &  Co. 


Smoot  Lumber  Co, 

E,  J.  Ward  &  Sons. 
RICHFIELD- 

Lewla  &  Nuteer  Hdw.  Co. 
SALT  LAKE  CITT- 

Culmer  Bros. 

Laneton   Ume  and   Cetnent  Co. 

Bllas  MortB  &  Sons'   Co. 

Morrison  Merrill   &  Co. 

Portland  Cemeat  C».  »t  DMh. 

VKRMONT. 

BARHE— 

Allen  &  Bichardiion,  Depot  Sq. 

L.  M.  Averlll,  N.  Main  St. 

R,  L,  Clark,  Prospect  St, 
BBtLOWS  FALLS— 

Eaton  &  Norwood. 

Howard  Hdw.  Co. 
BBNNINQTON- 

J,  H.  Loring  ft  Co,,  113  Depot  SI. 


It  is  Our  Business 

TO  MDUP 

Your  Business 

IF  YOU  ftfAKE,  SELL  OR  USE 

CEMENT 


Write  to  us  and  we  will  tell  you  what  we  can  do  for  you. 
You  ought  to  know 


Municipal  Engineering  Co. 

.Google 


DEAUSRS  IN  CEMENT. 


BUKLINGTON- 
I.  R.  Booth,  Lake  Bt. 

Burlington  Qrocery  Co. 

UorK&n  Bros.,  Lake  St. 

SpaJdlng,  Kimball  &  Co. 

Walker  Qrooery  Co. 
FAIRHAVKN— 

Jag.  A.  Campbell. 
MONTPBLIBB— 

Abbott  *  Bailey. 

E.  D.    Hyde. 
RUTLAND— 

F.  Chattee'H  Sons, 
aamuel  P.  CurtlB  &  Son.' 
W.  C.  Landon  &  Co. 

H.  F.   NoyeB. 
Hntland  Fire  Clay  Co. 
8T.  JOHNSBURT—  , 

M.  J.    Colbeck  &  Son. 
E.  T.  &  H.  K.  Ide.    B.  T.  Me.  Pres. 
and  TreaB.:  Geo.   M.   Gray,   V.   R 

SPRINaPIELD— 

R.   J.    Kenney, 

Putnain,   La  Fountain  &  Co. 
James  Rtehn. 
WIN008KI— 
Tobey  &  Catlln. 

VIRGINIA. 


a.   H.    Robinson's  Sons,  121  KlnK  8t. 


J.  H.  Jaeochs. 
BRISTOL- 
Barker  Hardware  Ca 
V.  Eeebler. 

BRocicBrrr— 

EBienandoah  Ume  Co. 


51a. 


E.  T.  Crawford  &  Co.,, South  Hnd  of 

Kanawha  Bridge. 
3.   H.    Gates,   SI  Summers  St. 
Morgan    &    Garaner,      Clendennin     & 

Elk   Blver. 
Rex  Hardware  Co.,  Ill  3rd  3t. 
W.  H.  Smith  Hdwre.  Co.,  117  3rd  8t, 
Wagner  &  Maloy,   IM  Charleston  St. 
C  HARLOTTEBV  ILLS— 
Tljos.   P.    Carver. 
Payne  &  Carroll. 
H.  P.   Porter. 
Henry   Wllllamaon. 


FORG&* 
W.   C.  Moody  &  Co, 
Smith  &  HcKlnney  Co. 
DAKVILLB— 
Jamea    I.    Frltchett,    SOT    and  20O 
River  Bide  Block. 


FREDS  RI CKSBURG— 

B.  Dorsey  Cole. 
W.   S.   Embrev. 
O.   D.   Foster. 
Q.   J.   Uarahall. 

HAMPTON— 

Jacob  Hetfslflnser. 
HARftlSONBURG— 

anelL   Beerr  &  Co. 

C.  A.   8»rlnkel   &  Son. 
H.   N.  Whiteael  &  Bro, 

LEESBURG— 
NorrU  BroM. 
Shroff  a  Co. 
LEXINGTON— 

Owen  Hardware  Co. 
LOCHER- 

Jnmea  River  Cenrnl  Co. 
LORAT- 
A.  U  Jamason. 
Lurai'  Lime   Co. 
LSNCBBURG- 
Adams    BroB.-Paynea    Co.,   901   Main 
Adama  Monroe  Mfg.   Co.,     70  Adams 
■  C.  S.  Hotter,  1008  Church  St. 
Lynchburg  Box  Co.,  1113  Clay  St. 
Pierce  &  Akers  Co.,  T16  Mala  St. 
W.  O.  Tavlor,  214  Ninth  St. 
Wllllaros  &  Bamett.  917  Main  St. 
'     a.  a.  Wright,  SZ2  Church  St. 
MARION— 

Look  &  Lincoln. 
NEIWPORT  NEWS— 
Benson,  Phlllipa  &  Co. 
Booker  Poarch  Co. 
B.  D.  Chandler. 
Jajnes  River  Supply  Co. 
NORFOLK— 
Batchelder  &  Collins. 
Gamase   &   Waller. 
PETERSBURG— 

Booth  &  Co. 
PORTSMOUTH— 

Lindsay  &  Co..  801  Crawford  Bt. 
PULASKI— 

I.  R.  Albert. 
RADFORE>- 

James  Mercantile  CO. 
R.    J.    Naul. 
Radford  Grocery  Co. 
W.   R.   Roberts  &  Co. 
Virginia  Iron,  Coal  &  Coke  Co. 
RICHMONr>~- 
3.  JI.    Hawes  &   Go. 
Warner.   Moom  &  Co, 
ROANOKE— 
Catognl   Bros. 
Central  Mte.   Co. 
J.    H.    Marateller,      21      B.      Campbell 


&   Co. 


J.    H.    WUklnsc 
SALEM— 
D.  T.  Martin— 
W,   3.   Oakley  &  Son. 
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QRAFTON- 

Oeo.  Brew. 

J.  W,  Caveney. 
HUNTINOTON- 

Sam  BeBwick. 

T.  M.  Carr  &  Co. 

C.  C.  Dusenberry. 

Moasmaii  Bros. 
NEW  CUMBERLAND— 

C.    a.    Bradley. 

New  Cumberland  Water  &  Om  O 
PARKERS  BURO— 

Hen  Hardware  Co.,  Ill  3d  8t. 

W.  H.  amith  Hardware  Co.,  117  W  1 
POINT  PLEASANT.- 

PI  I  son  Bros. 
SHBPHBRDHTOW  N— 

A.  a.  Dandrldge. 

G.  if  Hodges. 
SISTHRSVILLH— 

L.azear  Bros. 
WEL-LSBURG— 

J.   S.   UsKett. 

G.    W.   Miller. 

J.    M.    Walker   &   Co. 
WBSTOK— 

A.  H.  Baily. 

A.   A.   Warren. 


-dware  Co. 


Hasley  &  Lawson. 

R.  W.  LawBon  ft  Co.- 
STAUNTON- 

Baker  BroK 

J.    A.    Fauvar  &   Co. 

M.    E.    Miller   A   Bra. 

R.  L.  Stratton. 
SUPFOLK- 

H.    R.    Allen. 

B.   L.    Foulk  &    Co. 

ahool,    Welthera  &    Co. 
WEST    POINT— 

Ned  Bland  &  Bro. 

R.   &  J.  L,  Bland  &  BeU. 

Vf.    C.    Davis. 

'WASaiNOTOK. 

CBNTRALIA- 

A.  L.  Atkins. 
CHBHALI8- 

O.    F-   Sainton. 
BLLBNSBURG— 

Alslp  &  Sons,  Walnur,  north -or  «h 
NEW  WHATCOM— 

W.   M.   Priiell. 
PORT   TOWNSBNI>- 

Lilon  &  Bartbop  Co. 
SBATTIiH— 

BBltoiir.  Oathrle    A     Co.,    BbIIct 
Biav. 

P.   T.  Crowe  &  Co.,  7S    Btarr    Boyd 

Dodwell  &  Co..  Ltd 

SchwabachL. 

Beattle  Hardware  Co. 
Smythe,  WakeQeld  &  David. 
SPOKANE— 

Washington  Brick,  Lime    and    litg. 

TACOMA— 
Balfour,  Outhrle  &  Co. 
P.  T.   Crowe  &  Co..  7»  Paolflc  Ave. 
P.  J.  Fraosloll  ft  Co..  im  Commeroe 


Pres. 

IVICST    VIRGINIA. 

BLUEPIELD— 
Georgia  Lumber  Co. 
Geo.  N.  flpelden  &  Co. 
CHARLHSTON- 
Brown  Bros.,  Capitol  and  Pledmoi 
E.   T.   Crawford  &  Co.,   B.   End   . 

Kanawha  Bridge. 
J.  H.  Gates.  31  Summers  St. 
Morgan  &  Gardner,  Clendennlri  an 

Elk  River. 
Waamer  &  Maloy,  IfM  Charleston.- 
CLAHKSBURG- 
The  Homor  Gaylord  Co. 
Ruhl   Koblegard  &  Co. 
The  Williams  &  Daviason  Co. 


ANTIGO-- 
A-  P.   Brehmer. 

D.  Clementa. 

APPLETON— 

P.  Leonhardt. 

L.  A.   Rose. 
G.  D.   Rowell  ft  Son. 
ASHLAND— 
Ashland    Lime,   Salt   ft   Cement  Co. 
O.  A.  Quam,  Pros. ;  TboB.  Bdmrda, 
Secy.,   Treas.  ft-filgr. 
J.   H.   Tounker. 
BARABOO- 
H.    M.    Johnston    Lumber   Co., 
Broadway    and    Third    Ave.     Al**- 
Stewart,  Prea.  CWausau,  Wis-).'  H. 
H.  Johnston,  Sec,  Treas.,  Vgr 
J.   T..    Stewart. 
BEJLOIT- 
Belolt  Lbr.  Co. 
City  Fuel  Co. 
Keeler  Lbr.  Co. 
L.  O.  atardosh. 
BERLIN— 
H.   E-   Lawrence. 
O.  8.  Morris, 
BLACK  RrVHR  PALLS— 
Black  R.  F.  L,  &  M.  Assn. 


T.  CarriM-  ft  Co. 
Ruka  BroB.  Mfg.  Co. 
BURLINGTON— 
Home  Lumber  Ca 
Wilbur  Lumber  Co. 
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Barker  Lumber  Co. 
DB  FEIRB— 
A.  L.  Qarvey. 

.   DODQEVILLB— 
J.  CuUer. 

Easlman  Lumber  Co.,   B,   W,   Eaat- 
man.    Mgr.,    (Mineral  Point,   Wis.), 
E.   EaatDian,   local  mBr. 
BDUUND— 
E^astman  Lumber  Co.    G.  W.   East- 
man. Mgr.  (MIdbtbI  Point,  Wis.) 
BLROT— 
John  E.  Hart. 
C.  a,  Huntley  A  Co. 
E.  N.  Lovelanil 
BVANSVILLB— 
'      Gransvllle  Lbr,  Co, 

A.  P.  Liovejor  Lbr.  Co. 
rOND  DU  LAC— 

'      Helmer  HUltnK  Co. 

Henry  Bros. 
:    PORT  ATKINSON— 

Wllcoi  &  MorrlB  Co. 

Zuegner  &  Hoffman  Boos. 
GKEBN  BAT— 

BarkhouBeo  &  Hathaway. 

CarBllI  Coal  CO. 

P.  Hurlhart. 
IRON  RIVBR- 

G.  L.  Pettinglll  &  Co. 

L.  J.  RuBsell. 

B.  Ungrodt. 
JANBSVILLE- 

Flfleld  Bros. 

W.  H.  H.  Macloon. 

B.  Ratheram,  K  Linn  St, 

SchoUer  ft  MoKey  Lumber  Co. 
IKPPERSON— 

Salon  Brown. 

JeffeiHon   BiicK  ft  Tile  Co. 
JONE9DALB— 

EaHtman  Lumber  Co.     E.  'W.   E:ait- 
man.    Mgr.    (Mineral   Point,   Wis.) 
KAUKAXINA— 

L.  Llndaur. 

San.  Lumber  &  iitg.  Co.  John  Jan- 
sea,  Pres.;  John  M.  Jsnaen,  Secv.. 
Treas.  &  Met. 


B.  H,  Burr,  a4  Park  St. 

P.   J,   GottfrtedBen.  TO  N.   Main   St. 

Jaaon  Lothrop,  Park  St. 

Mr.  Tanner,    First,    at. 
LA  CROBBB- 

H.  C.  Hart  Implement  Co,  H.  C. 
Hart,  Sr..  Pres.,  TreaB..  Mgr.;  H. 
C.  Hart,  jr.,  Becy. 

L.  Lamb  Lumber  Co, 

J.  H.  Harden. 

John  Paul  Lumber  Co. 
LAKE  GENEVA- 


LANCASTER— 
Eaatman  Lumber  Co.    B.  W,   Etest- 
man.  Mgr.  (Mineral  Point,  Wis.) 


CoDklin  ft  Bona. 

C.  P.  Cooler. 

Clir.  Lawrence. 

Troan  ft  Brdall. 
MANITOWOO- 

Peter    Endriea    &    Co. 

J.  O    Johnson  Co. 

Manitowoc  Land  ft  Salt  Co. 
MARINETTE— 

Lyon  Bros,  ft  Co. 

Moore   Bros   &   Co. 
MARSHFIBLD.- 

Ebbe  ft  Thompson. 

John  A.  Hoffman. 
MENA8HA- 

H.  H.  Flaw  me  F. 
MENOMINEE— 


John  Hopwood, 
MERRILL— 
H.  Allen. 
W.  H.  Bryan. 

C.  M.  Howard,  201  Cottase  St. 
R.  Trontrow  ft  Co. 
MILWAUKEE- 
Adamant  Mfg.  Co.,  480  Virginia  St. 
Berthelet   Bewer  Pipe  Co.,     IBS    W. 

Water  9t. 
Bond  Lime  &  Cement  Co.,  421  Srd  St. 
Chicago  Ballast  Co. 
Consolidated  Milwaukee  Cement  Co., 

503  Goldsmith   St. 
Durr  Plaster  Co.,  311  Grove  St. 
Hugh  L.   Oaffney  Co.,  302  Qormanla 

BIdg. 
Illinois      Leather      Co.,      Canal      St. 

Vogel's  Island. 
Val  Jeslon  ft  Co.,  TIB  Clinton  St. 
G«orge  Lund,  UO  Clinton  Bt. 
Daniel  Mayer,  489  3rd  Bt. 
HllwaMkee  Cement  Co.,  T  PUak- 

inton  Bids. 
Perkins  ft  Co.,  U7th  St. 
W.  H.  Plpkom  6  Co.,  417  Uth  St. 
Plpkorn  &  Tews,  Humboldt  Ave.  ft 

Commerce, 
Ricketson  ft  Schwarti,   3G  UnlveTSI' 

tv  Bide. 
Sarnow  Lime  Co.,  N.  W.  cor.  Vltet 

ft  33d  St. 
W.  G.  Taylor  Co.,  432  BroEulway, 
Wbiltnall   A  Rndeimalcer   Co.,  ail 

lilHud  Aie. 
Western   Portland    Cement    Co.,      1S6 

Qrxnd  Ave. 
JulluH  Wettendorf,  IBS  Lloyd  St. 
Weatern  Ume  and     Cement     Co., 

211  Grand  Ave 
MINERAL  POINT— 
Eastman    Lumber    Co..    B.    W,    East- 
man.  Mgr.;     W,    EastmEui,     Pres., 
PlattevlUe,    Wis, 
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MONROE— 
Carroll    Bros. 

James  Lumber  Co. 
MONTFORT— 
Bastroan   Lumber   Co.,   E.    W.   Bast- 
man,  Mgr.,   (Mineral  Point,  Wla.) 
NKENAH— 
Neenah    Sewer    PlDe    Co. 
Defnel  &  Jt^nsen. 
NEILL8V1LLE— 
Denis   'I\>wrlanv. 
NEW   LONDON- 
E.    B.    ConBlns. 
Merton    ft   Mack. 
John  P.  Thorn. 
OCONTO- 

James  Megar. 
OeHKOSH— 
Cook  &  Brown  Lime  Co. 
Chris  Johnson. 
Kusche  &  Bro.  O-lrae  Co. 
PL  AITEV- 1 LLB- 
Eastman  Lumber  Co.;  N,   Eastman, 
Pres,;     M.  Eastman,     Sec;     O.     A. 
Eastman.  Treas. 

portage:- 

C.  P.  Mohr. 
PORT  WASHINGTON— 

C.  A.  Mueller. 

Frank  Bchumacher. 
PRESTON— 

Eastman  Lumber  Co.,   E  W.   Baat- 
man,   Mgr.     <MinOTal  Point,  Wla.). 
PRINCETON— 

Frank  Olese. 

Ellmer  Morse. 

Frank  Jahr. 
HACINB- 

Davia  Lawttsi. 
RBEDSBUHG— 

Morgan   Bldg.   Co, 

ReedBburg  B.  &  L,  Co. 

Townaand  Bros. 

West  Side  Lumber  Co. 
RBWET— 

Baatman  Lumber  Co.      B.  "W.  Baat- 
man,  Mgr.  (Mineral  Point,  Wis.) 
RICHLAND  CENTER— 

A.  H.   Krouskop. 
RIPON- 

Barnett  ft   Anderson. 

Glllett  &  Son, 

Homer  A  Mlddleton, 


•«.ta.t«a.e.E,         llin.ta.tw.H.L 
OLIN  H.  LANDRETH 

laij«iihi|li»rMinr: 
UnlMMNv:   MMMtM^.ILT. 
CONSULTING   ENGINEER 

iperl  Tests,  Investigations  and  Reports  on 
Chmbkts,  Cbment  Rock  and 


HIVBB  PALLS— 

A.  F.  Carroll. 

F.  D.  Eoslnf . 

Ulneh  &  AnderBon. 
SHAWANO— 

Schweers  Bros. 

Upham  &  RuBsell  Co. 

A,  Wlpperman. 
BHEBOYGAN- 

Sheboygan  Lime  Works. 

Henry  Scheele,  Jr.,  712  N.  S 
SHELL  LAKE- 

W.  B.  CurUs. 

Shell  Lake  Lumber  Co. 

J.  H.  Shields. 
HHULLSBURG- 

Bostman  Lumb«r  Co.       E.  W.  But 
man,   Mgr.    (Mineral  Pt.,  WIb.) 
SPARTA— 

Brlttlngham  &  HItod  Lumber  l^ 

J.  D.  Young  Lumber  Co. 
STOUGHTON— 

a  H.  Gerard. 

H.  T.  Hanson, 

Heddles  Lumber  Co. 
SUPERIOR— 

Superior  Supply  ft  F 


M  Co..  S 


Warehouse  &  Builders'     Supply   CD. 

E.  8.  Tower,  Bay  Slip. 
W.  J.  Wheeler,  gth  ft  Nettleton  SI 
TOMAH- 

W.  Earle  &  Co, 
TOMAHAWK— 

Bradler  Co, 

Evenaon  Bro. 
TWO.  RIVERS— 

Henry  Koiipelman. 
VAUGHN— 

Daniel  Reld  Harley. 
WASHBURN— 

WATERTOWN— 

J.  Burns. 

P.  J.  Euper. 

TatElafl  &  Co, 
WAUKESHA— 

A.  J.  Qlttner  &  Ca 

Palmetler  &  Abell. 

Wilbur  Lumber  Co, 
WAUPACA— 

K.  T,  Chandler. 

Hans  Bbbe, 
WAUPUN- 

Caldwell  &  Loomans, 

Crowley   Lumber  Co. 
WAUSAU- 

Henw   Ooebel. 
August  Klosterman. 
F.  W.  Kra 


Wm 


Pan. 


WYOMING. 

CHEYENNE— 
Morrison,  Merrill  ft  Co. 
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I^  RAMIE— 

aark  PIUoii  &  Employes  Co. 

W.  H.  Holllday  Co. 
NEW  CASTLE^- 

J,  L.  Baird  Mer.  Co. 

Cambria  MlnluK  Co. 
RAWLINS— 

H.  Larsen,   Box  90. 


Big  Horn  Lumber  Cq. 
Pioneer  Lumber  Co. 
Sheridan  Lumber  Co. 

CAN  AH  A. 

AMHERST,   N.    S.— 
Rhodea,  Curry  &  Co. 

BARHIE— 
Johnson  &  Sarjeant. 
J.  G.  Scott, 


The  Rathbun  Co, 

I.  W.   Walker. 
BRANDON.  MAN.— 

Barclay  &  O'Hara. 

Brown  &  Mitchell. 

Hanbury   Mfg.    Co. 

Hughes  &  Long. 

Johnson   &   Co. 

MoEachem  &   McDearnild. 
BROCK VI LLE.  ONT.— 

Ault    Sc    Reynolds. 

THe  Rath  bun  Co. 

R.  H.   Smart, 

B.  D.  Staeey. 
CALOART.  ALBERTA— 

Calgary    Hdw.    Co. 

C.  Comer  &  Co. 
A.   McBrlde  &   Co. 

CAMPBELLFDRD,    ONT.— 

Morton  &  Owen. 

Talt  &  Douglas. 

The  Rathljun  Co. 
CARLBTON  PLACE.  ONT.— 

W.  J.  Mulrhead. 

W.   8.    Singleton. 

Taylor  Bros.  &  Co, 
CHAHLOTTETOWN,   P.    E. 

Carvel  1  Bros. 

Dodd   &   Rodgers. 
CUNTON,   ONT.- 

Davls  &  Rowland. 

Harlan  &  Bro. 
COBOURG,    ONT.- 

E.  S.   Barnum. 

Geo.  PlunkeL 

Geo.  Spence. 

Geo.  Thompson. 
CORNWALL,    ONT.— 

H.  Pitta, 

DARTMOUTH,   N,   a— 

Alex  Hutchinson. 

Thoa,  Leahy. 

Wm,  Phillips. 
DESERONTO,  ONT.— 

The  Rathbun  Co, 


DRESDEN,  ONT,— 

Joshua  Wright. 
DUNNVILLE,   ONT.- 

Congdon  &  Marshall. 

James  Bolston. 

John  Taylor, 
FORT  WILLIAM,   ONT.- 

W.  H,  MaoKuerot  &  Cn, 

W.  S,   Ploer. 
FRBDERICTON.  N,  B.- 

R.    Chestnut   &   Sons. 

Jamea  8,   NelU, 

Gus  Tweedale  &  Co, 
GLENCOB.   ONT,— 

OllleBDle  &   Co. 

Huston   &   Co. 

I    M.   Kellar. 
GODERICH.    ONT.- 

F.   B.   Holmes. 

Charles  Reid  &  C> 
GUBLPH,    ONT.— 

John  M.  Bond  &  Co 

John  Kennedy. 

Geore-c   B,    Morris, 

Georee  A,  Richard  &  Son, 
HALIFAX,   N,   S,- 

Black   Bros,   &  Co,,   49  Uppi 
St. 

T,  A,   S.  De  Wolfe  &  Son,  1 


William   Stairs,    Sons  &  Mo 
Lower  Water  St, 
HULL.  QUE,— 

Wrlcht  &  Co. 
JOLIETTE.    QUE,- 

Charlefi   Leblane. 

M.  H,  Leprobon. 

J.  H.  Renaud. 

J,    C.   Tberlault. 
KBNTVILLE,  N.  &,- 

T.  P,  Calkin  &  Co. 

T.  L.  Dodg:e  &  Co. 
KINGSTON,    ONT.- 

Jno,  Corbet t.  95  Princess  St, 

Dalton  &  Strange.  177  Prtneef 

W.  A.  Mitchell,  85  Prlnoesa  ! 

O.  W.  Sears,  69  Princess  St. 

Simmons  Bros.,  211  Princess 

Archibald  Stracham,  198  Prir 
LINDSAY,  ONT.— 


fe  Co. 


W,  < 


LONDON,  ONT.— 

Bowman  &  Co. 

W,  J.  Element, 
LONG  POINT,   CAN,- 

Thnn.  M.   Morgan. 
MA  DOC,  ONT,— 

S,   Rollins, 
MAGOG,  P.  Q.- 

Ambrolse  Hamfl, 

David  Pepin. 
MILTON,  ONT,— 

Mr,   Clements, 

Mr,   Dewar, 
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IM  McQill  St. 
>  and  Marble  Co., 
a   8t.    Robt.    For- 
rr.;   John   Duthle. 

38-SO  McOlll  St. 


Ln.  39  SpB.rkB  St. 
2Se  Bank  St. 
of  Supply  Co.,  614 


A.  ■W 

The 
PORTAGE  LA  PRAIRIE.  UAN.- 

T.  M.  Beamwh. 
PORT  ARTHUR.  ONT.— 

The  Marts  &  Clavet  Loble  Co. 

Wells  &  Emmerson. 
PRESCOTT,   ONT.— 

R.  W.  RoBi  &  Co. 

N.  WHlard  &  Co. 
RENFREW,  ONT.- 

P.  S.   Stewart  Co. 
HOSSLAND,  B.   C— 

Hunter    Bros, 

Red  Star  Storage  &  Trans,  Co, 

Steen  &   Co. 
ST,   ANDREWS,   N.   B,— 

W,   D,   Forster, 

G.   D,   Grtnmer. 

Hartt  &  Greenlaw, 


I.  ONT,- 

Samuel   Boyd. 

Coy  Bros. 

McBdward  &   Moore, 

Newman    Bros. 

John  NIcholls. 

H.  J.  Riddle, 
ar   THOMAS,    ONT.— 

F.  M,   Orinin, 
8ARNIA,    ONT,— 

James   Loekhart. 
8AULT  STR   MARIE,  ONT 

Moore  &  Brown. 

Northern    Hardware    Co. 

W.   H.   Plummet  &  Oo. 
SHALLOW  LAKE,  ONT.— 

Owen  Sounil  Portlsiid  C 
SHERBROOK,   QUE.- 

Codere  Flla,  et  Cle. 

Loo  mis  &  Sons, 

Mitchell  &  Co, 
SIMCOE.  I 


Char 


3  Allen 


,  B,  Jackson. 

STRATFORD,  ONT.— 
Brtgham  &  Ingram, 

TILSONBURG.  ONT,— 
C,   M,  Brook  tie  Id, 
T,  Crawford. 

TORONTO,  ONT,— 
C.  G.  Collins,  II  George  3t. 
A,    I,    Ferguson.   215  Queen  St..  E 
W.  H.  Knowlton.  M  King  St.,  E 
John  Lucae,  3T7  Spadlna  Ave. 
Magiiire  Broa.,  S4  Adelaide  St..  n 
Ontario   Lime  Assoc,  IIS  EeptaW 


Pater 


1  Mfg.  Co.,  3BI  King  St.,  & 


DEALERS  IN  CEMENT. 

ITALLBTPIELD,   QUEBEC-  WINGHAM,    ONT— 
Oulndon  &  Cle.  Jno.  CtegB  &  Co, 

N.  I^nKevin.  Smltb  &  Pethlck. 

Victor  Leger.  CITT  OF  WINNIPEG, 
AlezlB  Morond.  Buchansn  &  Gordon. 

J.  H.  'WilMon.  Dolwon   &  JaoktioD. 

VANCOUVER,  B.  C—  ^^^''   Sr<W-    &   Co. 

B.  C.  PorUand  Cement  Co.  ^-^I,  '^■- , 

T.  Dunn  &  Co.  WOODSTOCK.  N.   B.- 
BlniiB,    ColcHUtB    A    BvMan.  ^-   ^-  Burtt. 

WAI-K^RTON.  ONT.-  yI^Io^-^T^^'I"- 
Tram  ^OB,  g_  j^_  crowell  &  Co. 

S.  W.  VlBM.  B.  K.  Spinney. 

WHITBT,   ONT.—  CUBA. 

GrOM  ft  Granger.  HAVANA— 
Hatch  A  Bro.  Howard  EKleston. 
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A  LITTLE  TALK. 
A50UT  SUJINBii 


'«/  like  a 
proposition  that  pays,' 


THIS    PAYS. 


HERE  are  certain  things  that 
a  man  in  business  must  do. 
He  must  have  an  office,  he 
must  put  out  a  sign,  and 
he  must  advertise. 

He  must  make  himself 
known  to  the  people  who 
may  be  interested  In  his 
kind  of  business.   The  bet- 
ter he  does  this  the  more 
successful  he  will  be. 
Some  of  the  most  successful  men  make  it  a  rule 
to  spend  one-fifth  of  their  income  in  advertising, 
and  they  find  it  pays. 
It  makes  poor  business  good. 
It  makes  good  business  better. 
The  best  way  to  advertise  is  to  put  your  adver- 
tisement where  it  will  go  directly  to  the  people  who 
want  what  you  sell. 

We  give  the  kind  of  advertising  that  goes  directly 
to  the  right  spot. 

If  your  business  Is  not  in  line  with  the  kind  our 
readers  are  interested  In,  we  don't  want  you  to  ad- 
vertise in  our  magazine. 

if  it  is,  we  can  help  you,  and  we  can  give  you 
more  for  your  money  than  you  can  get  from  any 
other  expenditure  of  it. 


MUNICIPAL 
ENOINEERINO 


M  A  O  A  Z 

1  N   B 

Awirded  Gnnd  Prlie  by  Pwli  E« 
Holds  Medm  tram  Ihe  Chlojo  W 

orld'.F.Ir-#) 
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CONTRACTORS  AND  LARGE  USERS  OF 
CEMENT. 


ALABAMA. 

AMNIHTON— 

].  H,  Cuke. 

Ii.  Houser. 

Houaer  &  Wolsoncraft. 

Wiley  Huason. 
AVONDALE- 

F.  B.    Daniel. 
W.  B.  Moore. 

BIRMINGHAM— 

G.  B.  BurkhalCer  &  Co. 

W,  K.  Cornlah,  1235  S.  21st.  St. 

Donelson    &    Colvln. 

Dunn   Sc    LallHnde   Bros. 

L.  A,  Fulmer. 

Allen   J.    Krebs, 

Jas.   C.   La   Costs. 

Jno.  McPoland. 

Merldtsn    Construction   Co, 
EN8LET— 

Tennessee  Coal,   Iron  &  Railroad  Co. 
HUNTSVILLE— 

C.  P.   Boat. 

D.  S.  Brandon. 
C.  E.  Hutchens. 

LANBTT— 

Rues'  Hormby. 
UOBILEJ- 

Q.   A.    Chamberlain. 

Gult  aty  Paving  Co.,  5S  S.  N.  Mlch- 
aals. 

H.  E.  Man  vine. 

Jno.  McAdory,  413  St.   Francis. 

Mobile  Paving  Co..  B7  Si.   Francis, 

Geo.  A.  Robinson  Contracting  Co 

C,  M.  WDrthlnelon. 

Montgomery— 
Amber,  Cromble  &  1 

D.  W.  Ford  &  Co. 
K.  T.  Lewman  &  Co. 
Jno.  H,  Talbot  &  Co. 

PRATT  CITY— 

J.  T.  Culpepper. 

J.  P.  Hagan. 
BBLMA— 

P.  G.  Bennett. 
SHEFFIELD— 

Eureka  Brick 

F.  M.  Hagler. 

R.  M,  Johnson 


TUSCALOOSA- 

Flnnell  Bros. 

Flnnetl  &  McCalla. 
TU9CUMBIA— 

Aaron  Bresler. 

Franke  Gau'.man. 
UNION  SPBINOS- 

H.  O.  Foster. 
WOODLAWN— 

J.  L.  Burns. 

Gibson  Mfg.  Co. 

J.  B.  Grifflth. 

E,  L.  Qulronet. 

ARIZONA. 

DI'NCTAN— 

Wa.rd   &  Courtnev. 
PHOENIX— 
.      J.  D.  Brooks-, 

M.  Beverlv  Cox. 

Clinton  Campbell, 

Fl field  &  Oallaaher. 

Go«  &  Gaioln. 

'lamt-  O' Conner. 


ARKANSAS. 

ARKANSAS  CITT— 

Whitehall  &  Co. 
BATESVILLE— 

Fraiik  Job  11  n. 

Mi  M.  Stuart. 
CAMDEN— 

Jamea  Mendenhall. 
CONWAT— 

J.  M.  Courtney. 

G.  W.  Donaghey. 
FORT  SMITH— 

Andrew  Elefaon.  1015  North  S 

J.  U  Glrard.  717  Garrison  Ave. 

L.    S,    O'Nell,     «07   North    Thirteenth 

Southwestern     Engineering     &   Con- 
struction Co. 
HELENA— 

Allen   Bros.    Pavins  Co. 

Edwin  Miller  Pa  vine  Go. 

T.    H.    Rice. 
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HOT  SPEINOS- 
Mike  lodd. 
John  Kellv. 

H.   N.   Weideman. 
UTTLB  ROCK— 
John  BetJiuiiB.  2600  Cumberland  St. 
J.  E.   BlalocK.  6H  Center  St. 
Julius  Brandt,  ISOS  Barber  Ave. 
B.  J.  FlBher,  823  W.  Fourth  St. 
3.  O.  Huber,  2004  Weet  Seventeenth 
J,  "C.  HuttOQ,  141S  Poplar  N.  L.  R. 
W.  H.  Lambert,  N.  L.  R. 
W.  H.  Lambertsoa,  N.  L.  R. 
H.  Weldeman.  UOl  Izard  St. 

CALIFORMA. 

ATiAMKPA  — 

B,  F.  Corry,  2222  Buena  Vlsla  St. 
Jj.  V.  Corry,  2222  Buena  Vlata  St. 
Bmll  Klrcholl,  ITIO  Grand. 
A.   Kynock,    121S  Versatllee  Ave. 
A.   Le  Plant,  8«  Oak  St. 
D.    a.   Mackenzie,  2020  Clinton. 
Job.  PottH,  2066  Alameda  Ave. 
Powell  Broa.,  2260  Central  Ave. 
~.    Stansulat,  3219  Bndnal  St. 


C.  J.   Ungren. 

Peck   Bros. 

C,  H.  Qulncey, 
BHRKELBT— 

R,  J,  Carter. 

Herman  BruBka. 

J.   A.  Uarahall. 

M.    Murphy. 
DUARTE— 

B.  R.  DaviBSOQ, 
rRESNO- 

EMward  C.  Bacon. 
Thomas  Barrett. 
W.  a.  Betterldge. 
Lenls  Cook. 

C.  J.   Craycroft. 
Joe.   Bplnney. 

IX)  NG  BEACH— 

M.  S.  Cummlnss. 

Jas.  Dovey, 

J.  DrlskiU. 

Chas.  Uustiruah. 
GRASS  VALLEY— 

D.  EL  Malteaon. 
L,   E.   Plnsree. 

HANFORD- 

Centra!  Lumber  Co, 

L.  DaviB. 

X\'endllnK  Lumber  Co.- 
LOS  ANGBUS— 

A.  M.  Austin,  M22  Bush  St. 

L.  BrodJe.  10O6  E.  13th  St. 

G.  S.   Brown,  418  N.  Burlington  Ave. 

■W.  F.  Bumham,  M9  E.  33d  St. 

F.  W.  Caley.  512  Crocker. 

A.  E.  Chaftey,  Stowell  Blk. 

Clemens  &  Son,  m6  Catalfna. 

M,  A.  Cummlne,  299  N.  Ave. 

J.  A,  Daniels,  1626  Palo  Alto. 


J.  Flood,  208  WllmlnBtOQ. 
French  &  Reed,  JOY  N.  Broadway. 
Frlck  Brothers,  31B  Requena. 
J,  M.  Qardner,  40  Douglaas  Bldg. 
F.  Gillespie,  202  Nolan. 
Grant  Bros.,  155  Wilson  Blk. 
Gray  Brothers  &  Ward,  lOJ  N.  Broad- 

J,  Heln,  14T1  W.  2Eth  St. 
W,  Hooker,  SGS  8.  Hill  St. 
Hughes  &  Bdnards.  Gord<xi  Blk. 
R.  Keating,  402  Douglass  Bids. 

C.  Leonardt.  438  Burne  Bids, 
f^anlc    Undlnfleld,  310!^  3.    Los  Ac- 

W.  A.    Link,    Sohumaker    and  Nor. 

mandy. 
Los  Anseles  City  Water  Company. 

D,  Madlsan,  T34  Jackson. 

C.  L.  McCombs,  Wilson  Blk. 

P.     J.     McCormack,     £E0     S.   Bunker 


F.  Nlemi 

W.  A.  Norman.  626  San  Pedro. 

Odemar  Brothers  &  Co.,  S13  W.  : 

A.  Olsen.  1821  W.  Pico. 

W,  A.  Pararaore,  1619  Council, 

E.  C,  Peck,  1321  Qlrard. 

W,  L.  Peck,  210  E,  26th. 

J.  M.  Piltlabo,  622  S.  Hope. 

J.  A.  Rhodes,  212B  E.  Bth. 

"  ■        ""  S  Maple  Ave. 


San  Gabriel   Electric   Co.,  !S4  9.  Lei 

A.  Sedlne,  S18  Court, 

Edward  Sheehan,  116  S.  Flower. 

Conrad  Sheerer  &  Co.,  2S7  W,  lat  St 

P.  C.  Smith,  1643  Council. 

Stoilth  &  Gavin,  937  Stanford, 

A.  Swensen,  226  Stinson  Blk. 

W.  B.  Thornton  &  Co.,  Wilson  Blk. 

P.  B.  Tilden,  477  N.   Quebec. 

J.  B.  Ware,  112S  S.  Hill. 

J.  H.  Watson,  438  E.  Rice. 

J.  B.  White.  Fulton  Blk. 

EVank  W,  Whlttler, 

L.  Wiedenman,  143  N.  Daly, 

W,  L.  Younser,  442  Victor, 


MARTSVILLE— 
I.  Luke. 
Swain  &  Hudson. 


NAPA- 
Q.  Errlngton, 
C,  H,  Gllderaleeve. 
a.  Knox. 
J.  M.  Wetraore. 
J.  E.  wied  burger. 
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AKUAND- 

J,  G.  Arnott,  1722  San  Pablo  Ave. 

W.  O.  Badgly,  1118  Broadway. 

G.  W.  Burr,  421  Edward. 

J.  B.  Carr,  806  Alice  St. 

E.  Cavana.uBli.  1408  Tel  Ave. 

Vf.  W.  Chllda.  561  27th  St, 

C.  Chubb,  1182  iStli  Bl. 

8.  J.   M.  Coates,  526  M  St. 

Cotton  Brothers,  478^  lOtli  St. 

J.   Delaney,  1463  3d  St. 

W.     S.    Dunlevey,      Fruit  vale,      near 

Hopkins. 
East  Oakland  Contracting  &  Paving 

Co.,  1016  Broadway. 
Easton  &  Wilson,  Macdonough  Bldg. 
J.  C.  EBtey,  458  E.  17th  St, 
Fortln  &  Son,  467  10th  St. 
J,  Geary,  613  25th  SL 
P.  J.  Glavin,  126  4th  St. 
G.  Goodman,  576  William  St, 
J,  Greaney,  82S  Lydta  St. 
J.  Hackett,  3ffi  7th  St. 
P.  A.  Hagan,  3234  Andovet  St. 
P.  Haley,  814  Brush  St. 
W.  Heaty,  4«6  24th  St. 
P,  Heverln,  882  SlBt  St. 
R.  Hetkes,  1172  7th  St. 
HlUhouse  &  Reardon,  353  12th  St, 
W.  H,  Hord,  936  Filbert  St. 
L.   Kehoe,  59  20th  St. 
J.  Kennedy,  818  22d  St. 
J.  Kinian.  E63  2S(h  St. 
G.  Knight,  1617  Brush  9t. 

B.  A.   Matthews,  1307  Market  St. 

C.  McCarthy,  701  Brush  St. 
E.  MulvlhiU,  S72  Mead  Ave. 
Oakland  Asphalt  Paving  Co.,  U  and 

12  Macdonough  Bldg. 
Oakland  Concrete  Co.,  1203  Broadway. 
Oakland  ConBtructlon  Co.,  458  9th  St. 
The     Oakland     Paving     Co.,     Central 

Bank  Bldg. 
Pacific    Artifleial    Stone  Co.  468  10th 
ThoH.  Phlpps,  630  B.  12th. 
Piedmont    Paving    Co..    Macdonough 

Bldg, 
Lucian  Putnam.  1930  Broadway, 
The   Ransome  Concre 
Co.,  1019  Broadway. 
S.  J.  Remington,  3067  Market. 
Standard    Improvement    Co..    Ceni 

Bank  Bldg. 
T,  Stanton,  1318  Tel  Ave. 
E.  B,  Stone,  900  Broadway. 
L.  R.  Wicker,  14BJ  12th  St. 
PASADENA— 
James  H.  Dov*y. 
a   J.   Edwards, 
Andrew  &  Geo.   Halloway. 
Hamilton   &  Phillips. 
J.   B,    Hughes. 
E.   H,    Smith. 
Ward  &  Roberts. 
POMONA- 
Burke   &   Carson. 
Lon    p'neraing. 


REDLANDS- 

Southem  Calirornia  Power  Co.,  14-19 
State  St. 
B1VBR81DB- 

Con Crete  Pipe  &  Construction  Co. 

Fleck   &   Ormand. 

C.  P.  Hancock. 

SACRAMENTO— 

T.  M.  Burns,  22  &  N  St. 

Carl  &  Crobey. 

T.  E.  Clark,  817  16th  St. 

Henry  Dehn,  1802  J  St. 

M.  Kenny.  Windsor  Hotel. 

Jas.  McGtllwray,  23  &  F  St. 

R.   W.   Pai*er.   19tB  M  SI. 

Jas.  Scholeflfld.  m3  I.  St. 

J.  D.  Shearer,  2316  O  SL 

A.  Telohert.  Mth  &  3  St. 

Jas    Touhey,  142S  6th  St. 
.    BAN  BERNARDINO— 

Jno.  Driver. 

Nalhan  Philbrook. 

Ernest  Vlnogrer. 
SAN  DIBGO- 

John  EJngelbret  and  Olat  NelBor 

Goodbody  &  Sons, 

Goodlwdy  &  Bolsner. 

Jos.  Kelly. 

Jas,   McNalr. 

Frank  Meaner. 

Wm.  Osborne. 

J.  Frank  Over. 
.  Over  &  Nagle. 

Simpson  &  Perlne, 

W.  S,  Waterman. 
SAN  FRANCISCO- 

Alcatrai    Asphalt    Co.,   208-7   Crocker 
Blds- 

Jas.  H.  Bingham.  406  Buchanan. 

Bonnot  Bonnot,  100  Montgomery  St. 

Buckman  Contracting  Co.,    506   Calt- 
tornla. 

Martin  Buzzini,  1045  26th  St. 

Calitornia    Concrete    Co,,    220    Mont- 
gomery St- 

Alex  L.  Campbell,  «  New  Montgom- 

City    Street   Improvement   Co.,   M1II» 

Bldg. 
Cushing- Wet  more      Co.,      IS      Mont- 
Bryan  Dlgglns,  2416  Sutter  St. 
Philip  S.  Fay,  124  Baneome  St. 
J,  W.  Ferris.  320  Sansome  St. 
Richard  Flaherty.  35  Post  St. 
Fllnn  &  Treacy,  303  Montgomery. 
S.  Gillettl  System  Co.,  *9  City  Hall. 
Geo.  Goodman,  307  Montgomery. 
Grant  Bros.,  Chronicle  Bldg. 
Gray  Bros.,  226  Montgomery. 
Carl  Griese,  40  New  Montgomery. 
H.  H.  Grussel.  718  Valencia. 
C.  C.  W.  Haum,  313  ZSth  St. 
Healy,  Tlbbets  &  Co,,  4B  Stewart  St- 
Jas.  A.  Hulling,  £29  Mh  Ave. 
Dennis  Jordan,  (33  Webster. 
Richard     Keatlnge,     40     New     Mont- 


r,o,i,,-,-,ih,.GoO(^lc 


DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 


San  FrancUvo — ConUnutil, 
Pacific  Paving  Co.,  U8  Phel 
Thos.  B.  Roche,  SIS  Bush. 


(ornia  8 

Baiita  Crui  Contracting  Co.,  11  Mont- 
Peter  Seito'n,  40e  McAllister, 
Stetger    Terra    Cotta      and      Pottery 

Works,  16£  Market  St. 
F.    M,    Stevens,    larktn    and    Market 

Geo.  Stone,  Claus  Sprecklea  Bldg. 

E.  R.  Thomason,  20  Phelan  Blag. 

Union    Paving   and    Contracting   Co., 
SO  Flood  Bldg. 

Clarenre  D.  Vincent,  Mills  BJdg. 

C.'A.  Warren,  232  Montgomery  St. 

Williams,   Belser    &    Co.,    302    Mont- 
gomery St.,  room  2. 

L.  G.  Young,  1  8th  St. 
SAN  JOSB- 

T.  A.  Brookbanks.  357  B.  Ist. 


Thos.   P,   Doyle,   TO  Delmar  Ave. 

a.  W.   nknson,   36  S.  2d. 
Jno.  McReynolda.  243  N.  131h. 
L.  C.  Otto.  36  S.  2d. 
J.  RIechers  &  Son,  38  a  2d. 


I  L.EANDRO— 

J.    R,    FaulkfB. 

E.  B.  Stone  &  Co. 
SANTA  ANA— 

J.   Dawson. 

H.   E.    Plneater. 

C.  E,  Gronard. 

Frank   Hlel. 

Chrts  McNeill. 

H.    B.    Smith. 
SANTA   BAR BAR A- 

J.  C.  Phillips. 

John    Williamson. 
SANTA  CLARA— 

T.  P.  Cunningham. 
SANTA  MONICA- 

C.   L,    Powell. 
SANTA   ROSA— 

W.  L.  Nagel. 


H.  E.   Barber. 

Clark  &  Hentry. 

Hammond    &    Yardley. 

Hedges  &  Buck. 

Smith  &  Rice. 

Southworth,  Cratton  &  ( 

Turner  Bros. 
VALLEJO- 

P.  McDonnell, 

John  McManus. 
VENTURA— 

H.  A.  Giddings. 


WATSONV1XJ.E- 
James  HaJward. 

A.  R.    Wilson. 
WOODLAND— 

H.  T.  Barnes. 
John  Csmpliell. 
H.    Ervln. 

COLORADO. 

CENTRAL  CITY— 

Qulgley  &  Co. 
COLORADO  CITY- 

B,  C.    Strolt. 

B.  &   R.   W.   Waycott. 
COLORADO  SPRINGS— 

A.    W.    Atkinson.    230    E,    Dale. 
Lynn   S.   Atkinson.   2S   W.   Huerti 
Colorado    Springs    Stone    &    Gem' 

Co.,  IIB  B.  BlJou. 
L.  E.  Diivie,  25  E,   Pike's  Peak  Ave, 
S.  M.  Goshen,  123  N.  Tejon. 

C.  H.    Sc    n     G.     Grlmwood.     6«  E. 
Bijou. 

Hnrc  &  Son,  115  E.  BIJou. 

Ord  &  Swope.   120  B,   Vermljo. 

SchleSBlnger    &    Strott.    26   E.    Huer- 
fano. 
DENVBB- 

The  American  Monolith  Co. 

Berraudez  Blake  Contracting  Co., ; 
Boston  Bldg. 

W.    C.   Bradliurr    &    Co.,  R3  R-l 
road  BulIdlDV. 

Brown  Contracting  Co.,  UK  «(h  Si 

Colorado   Mantel    and   Tile   Co.,  !■ 
Stout  SI. 

Colorado     Paving     Co.,     52  Rallioai 
Bldg. 

T,  W.  Cook  &  Co.,  Ifl23  Tremont  » 

Combs  &  Sess,  522  15th  St. 

Denver   Mantel   and    Tile    Co.,    I 
Court  Place. 

Denver   Mosaic  and  Tile  Co.,  S4  W. 

Denver  Paving  Co.,  Railroad  Bldg. 
Denver  Sewer  Pipe  and  Clay  Co. 
Denver  Terra  Cotta  Lumber  Co. 
Denver  Wire  and  Iron  Works. 
Geo.  Freund  &  Co, 
Wlllam  Hayden,  P.  O.  Box  8W. 
Hughes  &  Stewart,  8*4  People's  BanI 

Bldg. 
Johnson  &  Sorenson. 
Prank  KIrchof,  1M2  Curtis  St. 
Chas.  Mc Bride,  2426  Stout  St. 
Chas.  M.  McCabe,  1S49  Emerson. 
John  A.  Mclntyre,  402  Cooper  Bide 
Z.  B.  Moncrlef,  rear  1119  ISth  St, 
John  H.  Nooney  Tile  Co.,  34  W.  Col 

rax  Ave. 
John  M.  O'Rourke  Construction  Co 

1115  Larimer  St, 
Renton  51re  Proofing  Co..   1815  An 

pa  hoe  St. 
Sayre-Newton  Lumber  Co. 
Senbert  &  Helmbecher,  72S  15(h  St. 
William  Simpson,  1643  Champa  St. 
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Denver— Conlinueil. 
Jobn  C.  Teller,  706  Equitable  Bldg, 
C.  A.  Waldo,  iai6  Curtis  St. 
Western  Realty  and  Paving  Co..  M 
Opera  House  Blk, 
FLORENCE— 
Crouch   &   Welsh. 

A'ater    Dept.      H.    E.    Kl; 


llan,   I 


3c  HeudritBh. 


.  PORT  COLLINS— 
j      C,  A.    Button. 
I     M.  a.   Conley. 
1      M.   W.    Fuller. 
C.  J.  Loveland. 


Hlra 


Plerc 


J,  E.   Walker. 

■  QOl.DEN— 

Jamea  H.   Gow. 
GRAND  JUNCTION— 

■  J.  J.   Luniaden. 
Tharp    &    D  enter. 

GREELEY— 
Ecker  &  Garden. 
I      E.   M.    Nusbaum. 
i  LBADVILLB— 
John  H.   Saiim. 

Mart.  J.  Moran,  411  W.  Eighth  St. 
Martin   V.   Turpln,    431   B,    Ninth    St. 
LONGMONT- 
G,  W.   Brown. 
I.  P.  Hall. 
H.   A,    Schrolcratt. 
James  WlgglnB. 
OURAY— 
Frances  Carney. 

Rich  Whinnerah. 
PUEBLO- 

Colorado    Stone   and     Flagging    Co., 
Central    Blk. 

Fleming  Trading  Co. 

Slsh  &  Powers. 

J.  C.   Summera  &  Co. 
ROCKY  FORD— 

Chas.  Blomgren. 

Mahoney  &  Gobln. 
SALIDA— 

SlBson  &  Turner. 
TELLURIDE— 

William  Anderson. 

Robert  Cameron. 

Otto  Reed. 
TRINIDAD— 

W.  O.  Carlson. 

David  Henry. 

H.  W.  Krue  &  Co, 

F-  W,  Pierce. 

Geo.  W.  Pople. 

M.  Sullivan. 

J.  W.  Wllkina. 
VICTORIA— 

Jno.  Dally. 


CON  SECT  ICCT. 

ANSONIA- 

A.  B.  &  C.  Co. 
Wm.  Both  well. 
Royal  Halbrook. 
Thoa.  Hennessey. 
W.  N.  Houghtallng. 
Wm,  Potter. 
C.  B.  WooBter. 
BBTHEL- 


P.  Dolan, 
P.  McDonald. 
BRIDGE POET— 
W.  S.  Bullard. 

Oliver  B.  Ooie. 

E.  T,  Doollttle. 
M.  O'Connor. 

B.  D.  Pletce,  Jr.,  Co, 

Standard  Asphalt  Co. 

Still  man  &  Godfrey. 

The  Williams  &  Dewhurst  Co. 
BRIBTOL— 

Geo,  C.  Arms, 

P,  J.  Coleman, 

Ira  Gay  lord. 

T,  H,   Kelrns, 

Wm,  Llnsted, 

J.   M.    White, 
DANBURY— 

John  P,  Beard,  43  Spring  St, 

P.  C.  Benjamin  &  Co,,  11-13  Spring  S 

Jas.  L.  Sherman.  10  Balmforth  Ave, 

Warden  Bros,  &  Co, 
DANIELSON— 

J,  G,  Gilbert. 
DERBY— 

F.  H,  Fagan  Co. 


n  St, 


iniel  A 


Charles  B,  Andrue,  902  Main  St. 

William  Angus.   110  Oak   St, 

Angus  &  Chesebro,  31  Warner  St, 

Billings  Sidewalk  and  Masons'  Sup- 
ply Co..  154  Charter  Oak  St, 

Barrett  Bros.,  10  Trumbull  St. 

Hiram   BIssell,    43  Wadsworth    St. 

WatHon  H,  Bliss,  17  Lewis  St, 

S.  B.   Boaworth,   *2  Front  St, 

William  J.  Bray,  38  Imlay  St. 

Henry  A,  Budde,  lOS  Hungerford  St. 

B.  W.  Clarke  &  Son,  32  Village. 

George  E.  DennlEon,  168  Pearl  8t, 

E.   F.    Ede,   1  Pawtucket  St. 

John  P.  Hills.  754  Main  St, 

Hills  &  Fox,  50  John  St. 

D,  W.  Hollls  &  Son,  Z12  Asylum  St. 

Robert  Moore.  Sheldon  and  Taylor 
Sta. 

Michael  O'Nell,  24  Pawtucket  Bt. 
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!few  Loadon— Continued. 

E3lsha    Poat,     Gardner    Ave., 
Montauk. 

H.  B.  Rosers.  41  Grand  St. 
NORWALK- 

Salvator  Charriot. 

Frank  F.  Clark,  Newton  Ave. 

H.  O.  Clark. 

John  W.  Edmunds,  13  Wall  St. 

Lathrop  &  Shea. 

C.  T.  Leonard  &  Co. 

John  B.  Morton,  58  Taylor  Ave. 


A.  W.  Soovtlle,  902  Main  St. 

Michael  Bheedy,  75  Franklin  Ave. 

Southern  New  England  Favlng  Co., 
141  Trumbull  8t. 

Watson.  Tyron  &  Son,  720  Main  St. 

Watson  &  JsckBon.  283  Sheldon  St. 
JBWETT  CITY— 

F,  H.  Gilbert. 

John  E.  Green. 

Richard  Howard. 
ME  RIDE  N— 

John  F.  Da  hill. 

John  S.  Lane  &  Bon. 
MIDDI.BTOWN— 

A.  Brazoa  &  Sona. 

Roger  Kennedy. 
MILFORD— 

Edw.  N.  Clark. 
NAUQATUCK- 
.        J.  H.  Dunn. 

Ham  &  Tut  tie. 

Chas.  M.  Potter,  P.  O.  Boi  278. 

M.  F.  McCabe. 
NEW   BRITAIN— 

M.   a   Austin, 

Geo.  A.  Cadwell. 

John  Canfleld. 

Doo  little  Broa. 

John  Hanna's  Son. 

A.  A.  Lyman. 

R.  Q.  Ramase. 
W.  B.  Sparks  &  Son. 
NEW  HAVEN- 

C.  W.   Blakeslee  &  Son,   58  Waverly 
St. 

Geo.  Bohn  &  Sons,  470  Congress  Ave. 
A,  Brazos  &  Bans.  SOS  Elm  St, 

D.  O.  Carmlchael,  11  Casslus  St. 

C.  W.  Clark  &  Son,  173  Lone  Whart. 
Connecticut  Concrete  Co.,   40  Church 

St. 
Coyne  Broa.  Concrete  Co.,  250  Blatch- 


HIU  Ave. 
The  Geo.  M.  Grant  Co.,  m  Union  3 
C.  W.  KelloK  &  Co.,  600  State  St, 
Chas.  B.  Kinney  Co.,  61  Orange  St. 
J.  N.  Leonard  &  Co.,  a  Sylvan  Ave 
Patrick  Maher,  2S3  Sherman  Ave. 
Laurence  O'Brien,  70  Beach  St. 
R.  Redtlald  &  Sons,  300  Qeorge  St. 
C.  Dwlght  Robinson,  M2  State  St. 
Sperry  &  Treat,  3S  Church  St. 
John  P.  Thompson,  9B  Grand  Ave. 
Vermont  Construction  Co, 
Jos.  B.  Whitby,  29  Auburn. 
NEW  LONDON— 
Benjamin  Andre,  SS  Williams  Sf. 
H.  O.  Burch  &  Co.,  410  Grand  St. 
Frank  P.  Driesbach. 
Michael  H.  Ftlzgeiald,  6  Truman. 


Ravr 

Henry  A.  Sanders. 

Wra.  Sheldon, 
NORWICH— 

Carpenter  &  Wllllama. 

Chas.  W,  Burton. 

Cruthfrs  &  LllllbridKe. 

Chas.  a.  Flske. 

A.  B.  NIokerson. 

Peck,  MoWllliams  &  Co. 

Frank  a.  Rice. 

RIneland  Broa. 

Torrance  &  Matthews. 
ORANGE- 


O.  W.  Dutcher. 

John  L.  Sherman. 

H.  P.  Wheeler. 
PLAINVILLE— 

H.  G.  Hart. 
PLANTSVILLEl- 

Luther  Barnes. 

T,  W.  Conies. 
PUTNAM— 

A.  L.  Arnold  &  Co. 

C.  H.   Kelly. 

Wheaton  Bids,  and  Lbr.  Co. 
ROCKVILLE— 

R.  Farrell. 

Jos.   Fitzgerald. 

A.    E.    Harris. 

Chas.  Raw. 
SHELTON— 

S.  O.  Danlell. 

P.  Murphy. 
SOUTHINQTON— 

Luther  Barnes. 

J.  W.  Franda. 

J.  F.  Knapp. 

Thomas  &  Nolan. 

A.  N.  Woodruff. 
STAFFORD  SPRINQS- 

STAMPORD- 
Elam   Ballard. 
Bell  &  Suly. 
Leonard  Blondel. 
A.   E.   Bounty. 
M,   S.  Brown. 
F.  A.  Buttrey, 
Corbo  Bros. 
Dean  &  Horton. 
Cornelius  Holly. 
Frank  Hook. 
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'pa  m/ord—  Cont  tnuea. 
Roper  Rornstiav. 
;  Jones  &  Whitehead. 
I  TtiOE.    McAdams. 

D,  O'Connell  &  Sodb. 

E.  Q.  Paul. 
Frank  Shea. 
Jno.  Troy. 

Jos.  Vozella. 

Eugene  A.   Wiiat. 
WONINGTON— 

A.  W.  Brayton. 

Dudley  BudloD. 

iaa.  Wilcoi. 
BrRATFORI>— 

"     lers  &  CoHlne. 
TORRINGTON— 

H.  Cot.. 

Geo.  Crott. 

P.  Gleeson. 
tllilONVILiE— 

K,  F.  Jones. 
WALLINGFORD— 


Horace  Botsford. 
MoCormack  Heating;  Co. 
Wm.  Ran  ford. 
U.  J.  Redmond  Co. 
W,  J.  Ward. 
Water  BURT— 

Abbott  Bros.  Co. 
Matlhew  D.  Byrnes,  99  E 
Chatfleld  &  Chatfleia,  56 
The  City  Contracting  Co. 


Tbomas  Doollng,  M  Stone  Bt. 
Eicelalor  Concrete  Co. 
Jno.  W.  Gaffnev  &  Co.,  16  El  Matn. 
Charles    Jackaon    &    Son,    312    Bank 

St 
McGrath  &  Son,  26  Maglll  SI. 
Edward 'McManus.  120  Bridge  St. 
G.  G.  Blgga,  107  Locust, 
Tracy  Bros.  Co.,  52  Benedict  St. 
Waterbury  Concrete  Co.,  283  Bank. 
WlLLlMANTIC- 

Edwsrd  A.  Jackaon. 
C.  B.  Jordan, 
Michael   Sullivan. 
J.  O.  Sullivan. 
■fflNSTED— 
J.  F.  Carey. 
H.  V.  Johnson. 
H.  O,  Adams. 


deila^vare;. 

LAtlREI^ 


Charles  W.  Johnston. 
MILFORI>- 
Benjamln  T.  Collins. 


WILMINGTON— 
Davis  &  Bro„  627  Lombard. 
IX-laware  Construction  Co. 
Diamond  State  Steel  Co. 
Harlan  &  HoUlngsworth  Co. 
John  Jacoby. 
Lenderman  &  Bro. 
t,  Malloy. 


.   McCauUey  &.  Son,  MB    W. 


DISTRICT  OF  COLUMBIA, 

WASHINGTON— 
Geo,  W.  Acorn,  IS15  11th  St..  N.  W. 
Wm.  C.  AUard,  314  6th  St.,  N.  E!. 
Richard  G.  Alvey,  1261  K  St.,  8.  EI. 
James  A  Anderson,  76  P  St.,  N.  W. 
Max  H,  Andrae,  1532  lOth  St.,  N.  W. 
Wm.  L.  Argue,  503  7th  St.,  N.  W. 
Wm.   J.   Babblngton,   913  7th   St.,    N. 

Isaac  M,   Baker,  8  3d   St.,   N.  B. 
John  W.  Baker,  716  3d  St..  N.  H. 
Barber  &  Rose,  614  11th  St.,  N,  W. 
George  M.  Barker,    641    New    TorK 


William  Barstow.  12  Hanover  St.,  N. 

W. 
Warren  P.  Baslm,  612  M  St.,  N.  W. 
John  W.  Beha,  619  N  St.,  N.  W, 
Wra.  P.  Blaydes,  715  3rd  St.,  N.  B, 
Francis  A.  Blundon,  67  S  St.,  N.  W. 
John  F,   Blundon,  3900  T  St.,  N.  W. 
Joseph  A.  Blundon,  1006  F  St.,  N.  W. 
William    L.    Blunt,    1059   Slat    St.,    N. 

Richard  Bogan,  247  Pomeroy  Ave. 
George  B.  Boland,  101%  L  St.,  N.  W. 
Thomas  M.  Bond,  2108  18th  St.,  N.  W. 
Frederick    W.    Booth,    1S40    Columbia 

Rd.,  N.  W. 
Orlando  Bradt,  Tunlaw  Rd,,  N.  W. 
John      W.      Brashears,      Winthrop 

Heighta. 
Warren  F.  Brenlaer,  63  B  St.,  N.  W. 
Brennan  Construction  Co.,  902  P  SI., 

N.  W. 
Ataysius  P.  Broenahan,  811  10th  St., 

Austin  P.  Brown,  H16  F  St.,  N.  W, 
William  Brown,  238  Oriel  Ct.,  N,  E. 
Arthur     C.      Burch,     42  N.    Y.    Ave., 

N.  W. 
Michael  Burke,  4M  L  St..  9.  W. 
Herman  Burgess.  Brookland. 
John  N.  Burlew,  2a  and  N,  N.  W, 
James  Burns.  1420  A  St,  B.  IL 
Henry  T.  Burrows,  River  Rd. 
Robert  Burrows.  Murdock  Mill  Rd. 
Orlando  W.  Butler,  16    Fillmore  St„ 
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James    8.    Capps,    102    Florida    Ave., 

N.  W. 
Frank  S.  Carmody,  339  Ist  St.,  N.  E. 
John  P.  Carmody,  324  Maasachuaetts 

Slmoti  Carmodj    339  1st    St..  N.  E. 
Wm.   Carr    aZ12  2d   St      N.    W. 
Wm.  B   Catching   1925  G  St.,  N.  W. 
John  B   Catts   m\  D  St    S.  W. 
Mlchad  H    Ca\anaugh    921  13th  St.. 

N.   W" 
Fred'k  H    Chaffee   10T9  32d  St..  N.  W. 
Robert  ClarkHOn    123S  5th  St.,  N.  W. 
Wm.   M    Clailon  S.  Co     50B  11th  St., 

N.  W 
Anthony  M    Clege    908  G  St.,   N.  W. 
Colburn  Pailne  (-o     1125  N,  T.  Ave., 

N.  W 
Jaraea  M    Coleman    621  Tlorlda  Ave.. 


Wm.   H.   Ellla,   1426  New  Tort  As 

N.  W. 
Louis  H.  Bmmert,  1*19  G  St.,  N.  ' 
Henry  W.  Eno,  34  Harrlaon  St..  i 

acostla. 
Charles  Ernst,  22  Q  St.,  N.  E. 
Charlee  H.  Balin.  3681 13th  St..  N. 
Ferdinand  Eepey.  412  lOth  St,  S. 
Frank   J.    EtUneer.   207   mh   St, 

W. 
Frank  D.  Evans,  1214  21»t  St..  N. 
Fahey      &     Co.,      Waahlnston     8 

Bank  Bldg. 
Andrew  J.  FlBta«r.  921  Virginia  A»l 

S.   W. 
Wm.   B.   Fowler.  12th  St.  &'  Mt  C 

Geo.  F,  Freeman,  405  2Lst  St.  N.  ' 
Wm.  F.  Garber.  1337  N  St.  N.  W. 
Charles  E.  Getz,  621  I  St,  N.  W. 
Henry  P.  Gilbert,  1062  3Zd  St.  N.  ' 
Andrew  Gleason,  1316  N.  Capitol  at. 
Charles    E.    Goodman,    IS3;   6th   f 


Ave.,  S    B 

Wm.   C. 

Goodwin,     T37    Steuben  S 

William  P    Collins    62*.  H  St,  S.  W. 
Benj.  P   Connlck    1225  i  St,  S.  E. 
George  O   Cook    10  B  St     N.  E. 
James   H     Cooper    1348    Wallach   PI., 

Philip  N 
Lawrenc 
Perclval 

Gottwals,  18  N  St.,  N,  W 
e  J.  Grant,  1005  1st  St.,  N, 
B.    Grant,    1836  New  Jers 

N. 

Geo,  W.  Daut.  5a)  7th  St..  8,   W, 
Geo.  W,  Darby,  S30  9th  St.,  N.  W. 
Realn  W.  Darby,  1062  32d  St.,  N.  W.  " 
W^aahburn  E  Davis,  615  C  St.,  N.  E. 
Samuel  W.  Deckman.  210  D  St.,  S.  E. 
Edmund     J.     De    Lacy,    1810   5th    St., 

N.  W. 


Geo.  W.  Dove,  1328  T  St,  N.  W. 
Jamea  A.  Dowrlck.  1625  1st  St.,  N.  W. 
Predk.  Drew,  1814  4th  St.,  N.  W. 
Alexander      Duehay,      121,i      Vermont 

Dantei  A.  Duffy,  19IS  4th  St,  N.  W, 
Jamea  M.   Dunn,  1324  5th  St..  N.    W. 
Nicholas  Bckhardt,  1140  ISth  St..   N. 


Edward  G.  Gunnell,  612  F  St, 
Frank  L,  Hanvey,  213  12th  St.. 
Gustav  Hartlg,  B09  H  St..  N.  1 
Louis  N.  Hoys.  Deanewood. 


George  W,  Helsley,  4B  12th  St., 


Meli 


Wlillam  Holmead.  S53I  13th  St. 
Hoitzolaw    Bros.,    1705    Penna. 

N.  W. 
Thomas  C.  Hoover,  835  4th  St.. 
David  Horan,  1013  3rd  St.,  N.  I 
William    M.    Horstkamp,    809 

N.  W. 
Geo,  C.  Hough.  508  P  St..  N.  W 
Edward     Howe,    1713     Florida      Avf.. 

N.  W. 
John    H,    Hewlett,    1313  Wallach  PI., 

N.  W. 
John   Hughes.    Jr..   IVashington   Sav. 

Bank  Bids. 
Thoman  Hufihea.  58  New  York  Ave., 


moat  Repcesenl. 
American  Cement 
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V.  Seely   Hutchinson,    1331     G     St., 

■  N,  W. 

Babriel  B.  iardella,  424  lllh  St.,  8.  E. 

»Bdrew  Jackson,  923  L  St..  N.  \V. 

Chfiilts  W.  Jonea.  Brookland. 

Benry  A.  Jones,  New  Jersey  Ave.  & 

i  D  Sts.,  N.  W. 

■dwln  F.  Jonee.  1613  Lincoln   Ave., 

'  K.  E. 

BdwlQ   F.    Jonea,    Jr.,     1613     Uneoln 

Ave.,  N.  B. 
lohn  T.  Jones,  2M3  Beaton  St.,  N.  B. 
JoLn  Joyce,  1142  ISth  St.,  N.  W. 
Thomas  Joyce,  1142  ISth  St.,  N.  W. 
pdward  Kearn,  29  H  St.,   N.  W, 
John  W.  Keene,   Biightwood  Park. 
llBmeH  W.  Kennedy,  1123  Zlst  St..  N. 
:  W. 

Bohn  W.  Keyes,  909  22Qd  St.,  N.  W. 
'foba  W.  Keyser,  S18  G  St.,  N.  B. 
|B*o.  Kllllen.  3327  P  fat.,  rs.    ... 
[Isha  P.  King,  7B1  Sheridan  St..  N, 


Thomas  J.  King.  933  G  St..  N.  W. 
'Thomae  Kinney.  2000  N  St.,  N.  W. 
Charles  Knight,  1015  C  SI.,  S.  W. 
)DhD  El.  Knighton.  9>2  2d  St..  N.  i 
Sdltard  L.  KoLb,  703  6th  St..  N.  E. 
Sohert  H.  Lamh,  615  IGth  St.,  N.  B. 
Sdward  lajidvolsht,  aOO  ' 
N,  W. 
tdne  Bros.,  112  12th  St.,  S.  E. 
niomas  J.  Liene,  IDIO  1st  St.,  S.  E. 
Qiarles   A.     Langley,     310 


at.. 


St., 


H,     Lanadala. 


B    St., 


hiiil  Leary,  1201  Uth  81.,  N.  W. 
fcnj.  F.  I^eathera,  623  4tli  St.,  N.  W. 
ftnest  L.  I-ewla,  Tennallytown. 
ffHttam    F.     Lewis,     1601    7th      St., 

M.  W. 
irlhur  R.  X-indaey,  Kenit worth. 
»ra.  P.  IJpacs>rab,  1416  F  St.,  N.  W. 
iamuel  Uoyd.  308  H  St.,  N.  W. 
Beorge  W.    Loeffler,  2W9  Brlghtwood 

Ave.,  N.  W. 
3«irge  IV,  Lowrey.  1512  6th  St.,  N.  W. 
Smsc  F.  Lukel.  812  5th  St.,  N.  E 
John    B.    Lyons,      MetropoHs      View, 

M.  E. 

lohn  McE>evltt,  40  R  St.,  N.  W. 
Fohn  McDonald,  3314  16th  St.,  N.  W. 
Imes  H.  McGltl.  McQlll  Bldg. 
thomaa  McGraw,  1837  L  St.,  N.  W. 
McGregor,  729  12th  St.,  N.  W. 
lohn  H.  Mclntyre,  3221  Q  St,  N.  W. 
Karl  in  McNamara. 

.._.  J.  Macarty,  1419  G  St.,  N.  W. 
Km.  H.  Maudley.  18SB  12th  St.,  N.  B. 
Fhonias  D.  Manning,  440  8th  St.,  S.  W. 
hmea    L.     Maiahall,    303    Maaaachu- 
Ave.,  N.  E. 


H.    Matthews,    2113    E 


Alexander    Millar,      1215    Ohio 


i  Georgia  J 


Julian   J.   Miller,   136 

Henry  C.  Mockabee,  482  G  St.,  8.  W. 
Peter  J.  Morris,  1137  €  St.,  N.  E. 
Joseph  Mullen,  420  Uth  St.,  N.  E. 
John  A.  Mulloy,  322  B  St.,  8.  B. 
James  K.  Murphy,  B09  7th  St.,  N.  W. 
John  Murphy,  1322  9th  St.,  N.  W. 
John     H.     Murphy,      2082      35th      St., 

Murray  Bros,,  1944  2d  St.,  N.   W. 
Luk  E.  Murtaugh,  1712  33d  SI.,  N.  W. 
Mathews    My  era,      2338     Brlghtwood 

Ave,,  N.  W. 
Thomas  F.  Myers,  Conduit  Boad. 
John  A.  Narjess,  S5S  ISth  St..  B.  E. 
National   Contractors'    Agency    Co., 

1413  G  St.,  N.  W. 
John   J.    Neumeyer,    1306   Btb   St.,    N. 

W. 
James    F.    Nolan.   1709     New     Jersey 

Ave.,  N.  Vf. 
John  H.  Nolan,  1413  G  St.,  N,  W. 
Timothy  0'B,l«n  K    - 

Daniel  O'Connor,  Wi  R  St.,  N.  W. 
James  O'Day,  2436  K  St.,  N.  W. 
Charles  J.  Ortllp.  1139  Bth  St.,  N.  B. 
Gilbert  J.   Osterroan,  S07  B.   St.,   N. 

W. 
James  L.  Faraons,  1425    New    York 

Ave.,  N.   W. 
William  A.  Pate.  308  10th  St.,  N.  W, 
Edwin  Perry,  Brlghtwood  Part 
William    M.    Plummer,    412    7lh     St., 


Franklin    M.    Proctor,     1212   6th     St., 

N.  W. 
Samuel  S.    Richardson,   1335     N.     St., 

N.  W. 
Richardson  &  Burgess.  613  Uth      St., 

Richard      W,      Rlcketts.       Wisconsin 

Ave..  N.  W. 
Luther  W.  Riley,  229  10th  St.,  S,  E. 
ThoB.  W,  Riley,  toot  11th  St. 
John  Roche,  23  P  St.,  N.  E. 
Robert   V.   Kusk,  472  Louisiana  Ave., 


Edwi 


rd    O.    Sanderson, 


I    7th    I 


William  Stooler,  2112  Ward  PI..  N,  W. 
Saroue]  C.  Scott,  425  7th  St.,  S.  B. 
Franklin  P.  Serrln,  Conduit  Road. 
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Wathinglon— Continued. 
Alonzo  D.  Shaw,  lOOE  9th  St.,  S.  E. 
Daniel  M,  anehan,  613  I4tli  St.,  N.  W. 
W.  H.  Shoemaker,  2»  Elm  St.,  N.  W. 
Lewis  N.  Simpson,  Brlshtwood  Park. 
William  R.  Skinner,  Reno  City. 
F.  8.  Smith  &  Co.,  im  F  St.,  N.  W. 
Richard  H.  Sorrell,  329  N  St.,  8.  W. 
William  W.    Souder,    3U3    Holniead 

Ave.,  N.  W. 
Wm.  SL  Spe^r,  20  BUhs  BIdg-. 
TbOB.  M.  Steep,  2Hh  St.,  N.  W. 
Wm.  H.  B.  Stout,  601  Stanton  PI,,  N.  E 
John  B.    Stubba.   1134     Florida     Ave., 

N.  E. 
John  W.  Bwalnaon.  627  H  St..  N.  W. 
Thomas   W.    Swart,    322   Mass.    Ave., 

N.  B. 
Maurice  P.  Talty,  304  M  St.,  N.  E. 
Stephen  Talty,  300  M  St.,  N.  E. 
Talty  &  Allen,  812  F  St.,  N.  W. 
James  Tenly,  6U  8  St.,  N.  W. 
Columbus     Thomas,     1709     35th     8t,, 

N.    W. 


Bartley  Thornton.  1130  23d  St..  N.  W. 
James  F.  TitUy,  525  13th  St.,  N.  W. 
Charlea  V.  Trott,  329  T  St.,  N,  W, 
Wm.   A.  Vaughn,  1006    Conn.     Ave., 

N.  W. 
Robert  H.  Vouti,  11  N  St.,   N.  W. 
Noble   J.    Walker,    Florida    Ave.    and 

gth  St.,  N.  W. 
John  T.  Walker  &  Sons,  1B20  N  St., 

N.  W. 
John  T.  Walker  &  Sons,  201  IDth  St., 

N.  W. 
Edward  R.  Walton.  139  E  St.,  9.  E. 
Edward  B  Ward,  1015  20th  St.,  N.  W. 
Joshua   N.     Warfleld,    4T2     Louisiana 

Ave.,  N.  W, 


Watts  &  Taylor,  623  9th   SL,  N.   W. 

George  Webster,  Brlghtwood  Park. 
William  J.  WellH,  513  13th  SL,  N.  W. 

Francis  Wlckline,    328   B    St.,  N.    B. 

Wllfong  &   Fawcett,     Amer.  XJnlv. 

Park.  N.  W. 

Qeorge  Woodruff.  Bcklngton  PI.,  N. 


Wm.  Tost  &  Bro.,  1002  Penna.  Ave., 

3.  B. 
Thomas  Q.  Toung,   247  Elm  St..  N. 

W. 
Emory  W.  Tount,  411  9th  St.,   8.  W. 


Thos.  East  more, 
John    Mann. 
James  McOlffln. 
O.  SL  Oakes. 
W.  H.  Stevens. 
QAINESVILi-E— 
E.  J.  Balrd. 
J.  R.  Ed  dins. 
K   C.    McMahan. 


Blsble  &  Foster, 

^in.  T.  Cotter. 

Winchell  French,  1235  Uain  S 

Jaokaonville  Paving  Co. 

8.  8.  Leonard  Co. 

W.   A.    MaoDufC. 

R.  Q.  Roas. 
KBT  WEST— 

Wm.  A.  Johnson  &  Bro. 

Wm.  R.  Kerr. 

Alfred  B.  Sawyer. 

W.  F.  V,  Scott. 

D.  B.  Walker. 
OCALA— 

Molver  &  MacKay. 
TALLA  HA  SSEE- 


Gllmi 


a  Co. 


Taylor  &  C 
TAMPA— 
James  Brown. 
B.   B.   Leonard. 
Levick  &  Hoars. 

A.  L,  Shaw. 

Chas.  Wright  Paving  Co. 

OBOROIA. 

ATHENS— 

B.  Borry. 
J.  A.   Sore. 

J.  W.  Wataon. 

ATLANTA- 
Atlnnta  Terra  Cotta  Co.,   Wells  m 

Bluff  StB. 
Atlanta  Tile  Co.,  ISS  Lloyfl  St. 
Wra.  J,  Bishop,  Klser  Bldg. 
V.  H.  Krlegshaber,  6  N.  Forsythe. 

C.  P.  Murphy  &  Son,  t  N.  Forsythi 
Byron  Sanders,  2Vi  Whitehall  Bt 
Southern  Hoollny  Mfg.  Co. 

AUGUST  A— 

W.  F.  Bame. 

T.   O.   Brown. 

McKlnzle  A  Bon. 

C.  L,  Rounds. 

Albert  J.  Twigg*. 
BAINBRIDQ»— 

J.  W.  Barney. 

W,  H.  Carr. 
BARNBSVILLB— 

A.  O.  Bennett  A  Bro. 
BRUNSWICK— 

J.  C.   Baldwin, 

v.'.  H.  Bowen. 
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CARTERS  VILLH— 

H.  P.  Bavee. 
I  J.  C,  Hllburn. 
CEDAHTOWN— 

F?ter  Ag&n. 

T.  J.  Griffln. 
COLUUBUfr- 

.  B,  H.  Hardaway, 

:  Hardaway,  Jones  &  Co. 

tORDELE— 

1  W,  D.  Bensen. 

A.  J.  Comer. 

I  I.  E.  Rachels. 
©AWSON— 
'■  I.  S.  Bsrtlett. 

loe  Burch. 
■  Kobt  Pitt  man. 
lILBERTON— 
i  N.  a.  Lorn:. 
I  W,  B.  WaUifl. 
lOAINEBVILLB— 
j  T,  P.  Hudson. 
I  1.  C.  P,  Pierce. 
JBRIPPIN- 
'  Sam'l  Cunnlog-ham. 
'  A.  E.  HlndsmaD. 

tj.  8.  Weetbroolc 
^GRANGE— 
I  B.  C.  Butler, 
i  Pike  Bros. 
«ACON- 

'.  Berland. 
T.  C.  Burke,  358-382  Mth  St. 
P.  C.  Hendrti. 
"   W.  Jonca. 
KARIETTA- 

Henderson  &  Austin. 
mLLEDGBVILLE- 

B.  T.  AlUns. 

I.  W.  McMillan. 
BOULTRIE— 
J.  W,    Dukes. 
J.  K.  HarrlB. 

KBWNAN— 

i.  Aakew  &  Co. 
R.  D.  Cole  Mfg.  Co. 
.QUITMAN— 

.  FltzBerald, 
T.  Lane. 


Home— 
Cunflell  Lumber  C 
O'Neill  Mfg.   Co. 


Savannah— 

ntfc  Contract 
TENILLB— 

"      5.  Choate. 

THOMASVILLE— 

"     iry  Arnold. 

Qrtbbin. 

n.  Miller. 


VALDOBTA- 
H.  TV.  Booker. 
Boothe  &  Kent. 
Heater   &  Hall. 

WAYCROS8- 
Jefr  Darling. 
G.   N.  Blliaton. 
J.  R,  Weed. 


HAWAIIAN    ISLANDS. 


IDAHO. 

BOISE   CITT- 

John  Bartok. 

Thos.   Flnnecan. 

J.  E,  Rankin. 
MOSCOW— 

NelB  Jensen. 

W.  C,  lender, 
POCATBLI.O- 

J.  F.  Murrey. 
WALLACE— 

John  H,  Hanson. 

M.   C.   Murphy. 

ILLIXOia. 

ALTON— 
Charles  A.  Degenhardt. 

Henry  Watson. 

Wolf,  Mauflt  &  Curdle. 
ANNA— 

Geo.  W.  Davis. 

C.   C.   Kelley. 

Chas.  O'Neal. 
ARCOLA- 

Wm,  Lough. 

Chas.  Weach. 
AURORA— 

H.   D.   Hallelt. 

R.  S.  Saftord  &  Son. 
BATAVIA— 

John  Hendrlckson. 
BBARDSTOWN— 

Beardatown  Lbr.  &  Grain 

Bsrokardt   A   SteliiB. 

Peter  Planery. 

Ivemeyer  &  Greshmeyer. 

Chas.   Kimple. 

W.  H.  Rhlineberfer. 

John  Schafer. 

BELLEVILLE— 

Reeb  Bros. 
Peter  Stander. 
Chas.  A.  Btookey. 
Geo.  P.  Uhl. 
BELVIDBHB— 
John  Pair. 
Frank  Howard. 
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BLOOMINOTON— 

Geo.  Bowman. 

J.   H.  Burnliam. 

John  Cherry,  Jr, 

Pat  McDonald. 

Geo.   Molntoah, 

S.  E.  White. 
BLUE  ISLAND— 

Rex  ford  Bros. 

Wllaon.   Jackson  &  C( 
CAIRO— 
Thos.   Fere u son. 

Kelly  &  Kuaener. 

John  Madden. 

James  Miller. 

Wm.   Schalz. 
CANTON— 

H.   Dougherly   &   Co. 

John    Bailor. 

W.    H.    Hallor. 

Jno.   P.    LlnK^nCclter. 
CARLINVILLE— 

John  Flori  &  Sons. 

Harry  Hilller. 

H.   Kues         -     ~ 


John    I 


.    Lincf 

I  wmie 


CARTHAGE. 

J.  M.  Foulds. 
Richard  Miller. 

Richard  Slowe. 
Frank  Verlner. 
CENTRALIA- 

Jno.  Clark. 

T.  C,   Doulhlt. 

Jaa.  Sfirlng. 

A.  J.  Sfiear. 
CHAMPAIGN— 

Polland,  Goff  &  Co. 

J  no.  W.  Stipes. 
CHARUSTON- 

C.  D.  Mitchell. 

Geo.  P.  Muchmore. 
CHE3TER- 

W.  C,  Swannick. 
CHICAOO- 

George   Adgate.  ~H  S 
Bldj{. 

John  P.  Agnew,  100  Washington  St. 
.    Paving    Co..    400,    123    La- 


[  Exchange 


e  St. 


It  Co.,  ]Oia.  1 


i  Madi- 


Amerlcan  Railway  Construction  Co., 

1203  Monadnock  Blk. 
Adolph  Anderson.  2«4.  1^  LaSalle  St. 
A,  W.  Anderson,  320  W.  Slat  St. 
Chas.  J.  Anderson,  iAU  5th  Ave. 
Chas.  M.  Anderson.  E!I51  Henry  (A). 
John  A.  Anderson.  4Sti  L-Vth  St. 
John  C.  Anderson,  sil  W.  Folic. 
Richard  Andrews,  6052  Langlev  Are. 
Simon  P.  AndruB.  lOSI  W.  Lake, 
fe  Gindele. 


App. 


•e  Ryder 


CAi™flo— Com, 

Clyde      Am 

Ave. 
Robert  H.  , 
Mai 


Salle. 


Soren  J.  l 
Arthur  VI 

rence  &  N.  Spautdlng. 
James  Balrstow  &  Co.,  7S  LaSalle  St 
D.  A.  Baker,  3841  S.  Campbell. 
Baldwin  &  Snyder,  9,  159  LaSalle  St. 
Herman  Bali,  828  S.  Horman  A 
Barber    Asphalt      Paving      Co., 

Stock  Exchange  Bids. 
Peter  Barblan,  811  Nelson. 
John  Barnes,  39  N.   Artesian. 
Jas.  B.  Barnett,  2,  TE  LaSalle  S 
The  Barnett  &  Record  Co. 
John   C.    Barrett.    6824   St.    Lawrence 


r  Bart 


1.  311  "Vf.  St.  Lawrence. 
Bates     &     Rogers.     1603     Ma,nhaCtan 

Bldg. 
Christian  Baum.  3638  Wallace. 
Peter  Becker,  341  Larabee. 
Philip   Becker,    1229  Perry. 
John   W.    Bennett.   3406  Indiana  Ave. 
Andrew  Berg,  T019  Emerald  Ave, 
Wm.  F.  Bergemann,  697  N.   Wood, 
Peter  Berghlna,  8324  9.  Morgan. 
Bermudez  Asphalt   Paving  company. 

mo.  153  LaSalle  St. 
Biernolt   &,  Carter,   121  Edgemont, 
P.   P.   Bleson,   606,  1*5  I.a.Snlle. 
Frank  S.  BUlmeyer,  S35  Perry. 
Harry  A.  Bishop,  1120  The  Rookery. 
Rudolph    Blome.    Bank    Floor,   Unity 

Bldg. 
Bloodgood  &  Stone. 
Edw.  Bloom,  6(145  I*we  Ave. 
Ferdinand  L.  Blunek,  53  Wllmol  t 
Edw.   J.    Bode.  1119  N.  10th   Ave. 
Frank  Boelne,  1CT5  N,  Humbolt. 
Wm.     H.     Boone,      1219      Sixty-ninth 

Herman  Boonemann,  1472  Grand. 
Jay  B.  Boulton,  425  W.  69th  St. 
B.   F.   Bowman   &   Son.   6814  S.   Park 

J.    Boydell,   4339  Prairie  Ave. 
Lars  J.    Braben,   70S  Augusta. 
James  D.  Bradley,  36-31  Wabash  Ave. 
Edw.  R.  Bralnerd,  350  Wabash  A 
Thos.  F.  Brennan.  27  Hastings, 
BrlBcle  Bros.,  126  S.  Fairfield. 
Fred  S.   Brown.  95,  240  LaSalle. 
John  Brown,  482  12d  Place. 
The  Brownell  Improvement  Co.,  122(1 

Chamber  ot  Commerce. 
Valentine  Bueckermann,  1004  Wilcox 

August  Buettner.  I06S  8.  Rpbey 
Conrad  Buhmann,  624  W.   2l8t  St. 
Fred  Bulley,  412,  116  Dearborn  St. 
Frank  Burke,  573,  62d  St. 
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iCMcago—COHtintied. 

EniBt  BuBchner,  120  Radne  Ave. 

Byme  &  Stiortall,  8G  'Wasblnrton, 
.  H,  w.  Caldwell  &  Son  Co.,  Western 

Ave,,    nth   &  IBth   Sta, 
[Wm.   H.   Cameron's     Sons,   S,   177  I-a- 
I     Salle  St. 

Curtis  F.   Camp,  402  S.  Kedile. 
.  Arch.  M.   Campbell  £  Co.,   TU  Mar- 
I     quette  Bldg. 

Jonathan   P.    Campton,   Aller,    Rear 
ISIG  Wabaab. 
;  Carey  Broa.,  60S9  S.  Orcen. 
I  Anton  Ciu-lBon,   543  W.   Hrle  St. 
1  Wm.  A,  Carlson,  187!  Fletcher. 
I  Wallace  Carter,  43S  Adams  St. 

Chicago  Ballast  Co.,  Kookery  Bldg. 

Chicago  Belting  Co. 

Chicago  Cement  Coating  Co.,  1641 
Honadnock  BIk, 

Chicago   Ship     Bldg.     Co.,    B25    The 

Chicago    Telephone    Co. 

Christen  Chrlstlanaon,  9T4  SOth  St. 

John  Cbrlstlanson,  346  69th  St. 

Joa.  Choutka,   1234  Turner   Ave. 

Henry  A.  Christy,  910,  279  Dearborn 
St. 

Jonathan  Clark  &  Sons  Co.,  2  aher- 
man  St. 

Clark  &  McVeigh.  1203  Monadnock. 

N.  Irving  Clark,  908,  134  Monroe. 

Mai  Clauss.  9011  Parnell  Ave. 

Edw.  J.  Coleman,  IMl  W,  Superior  St. 

Columbian  Kiln  &  Construction  com- 
pany, seA.  84  Adams  St. 

Columbia  Conalructton  conpany.  610, 
1S9  Jackacn  Boulevard, 

Comer  &  Co.,  5370  LnSalle, 

Jas.  Conlan,  510,  172  Washington. 

Jos.   Conley.   BOll  Calumet   Ave. 

Thos.  H.   Conley,  1423  W.  Ohio  St. 

Martin  Connelly,  265  Walnut, 

Thos.  Connelly,  311  Oxford  Bldg..  1B4 
LaSalle. 

R.  P.  Convfay  Co.,  Chamber  of  Com- 

Prancls  K.  Cooke,  2032  Harvard, 
Olerliice  Cook,  11916  Lowe  Ave. 
Jas.  Curcoran,  6300  Selpp  Ave, 
John  Couler,  579  N,  Maplewood. 
Thos.  Courtney,  11,  92  LaBalle. 
Wm.  Crear.  30  W.  Randolph. 
W.  M,  cnily.  203,  167  Dearborn  St. 
Prank  Dabelsteln,  245  W,   Huron  3L 
LoulB  J,    DaegUnB,   1172  Grensham, 
Wm.  DalUn,  301,  115  LaSalle, 
Hugh  Daley, 
C.  W,  Dsmerer'a  Sons,   95^6  159  La- 

Chas,  0.  Danlclaon,  10081  Avenue  L, 
JultUB  M.   DarllnK,   4233  Chamberlain 

John  Davidson,  270  N.  Avers, 

Deerhig  Harvester  Works, 

Wm.  De  Herder,  965  Horman  Ave. 


Chicago— Contin-ued. 
Julian  DeLaby,  778  N,   Fairfield. 
Antbonv  F.  Delfosae,  S,  SG  WasMng- 

JoB.  Denton,  3564  Cottage  Grove  Ave. 
DeBpatoh   CoHBtroustlon  Co.,   Fisher 

Bldg, 
John  P.  Dickey,  233  W.  48tb  Ave, 
Dltk>D  &  Conlan,  ElO,  172  Washington. 
Dolese  Bros.  &  Co.,  O  178  l^aelle. 
Dolese  &  Shepard  Co.,  184  Iia  BaXi*. 
Thos,  li.  Dooley  ft  Co.,  SIG,     t4G    lA 

Balls. 
John  H.  Dorothy,  520,  103  La  Salle. 
John  Dowdle,  212,  145  Ia  Sails. 
August  Dranert,  302E  Pamell  Ave. 
Job,    J,    Duffy    &     Co,,      Chamber     of 

Commerce, 
Prank  M,  Dub,  3319  L«W9, 
August  Bloh,  4fiS  Thomas. 
Albert  D,  Elmers,  5StO  BlllB  Ave. 
Peter  Enders,  321  MohairX, 
Frank  Engel,  12007  Union  Ava. 
NelB.  V.  ErlandBOD,  8839  Prlnaeton. 
B.  T.  Bvans  ft  Son  Co..  44S7  Btats. 
Thos.  Fahy,  1446  W.  Blst  St 
Falkenau  Construction  Co.,  CtalOAgtt 

Stock  Bxchange  Bids. 
Victor  Falkenau,  1116,  108  Ia  Salla. 
John  Fanning,   26  Walton  Place. 
Farley     &    Green     Co,,     Chamber    of 

Commerce, 
Henry  Farablnder,  B007  Armour  Ave. 
John  Feudl,  360  N,  Hermitage  Ave. 
Nathan  Ferguson,  4359  Champlaln, 
Martin   Finn,   433  Forty-seventh  St, 
Paul  F,  FInater,  377  Maxwell. 
John    K    Fitzgerald,      537     S.    Sanga- 

Fltzgerald  &  Son,  732  EMk  Orove  Ave, 
Fltzslmmons  &  Connell  Co.,  1012-1014 

Tacoma  Bldg, 
James  Flasks,  1472  W,  Thirteenth  PI. 
John   P,    Filch,   1240  Montana. 
Robert  J,  Forrester,  G2E1  Greenwood 

Charles  Foas,  743  Cornelia  Ave, 

Thomas  D,   Foater,  291  Millard  Ave. 

George  H.   Fox,  3156  Prairie  Ave, 

Henry  F.  Frlederlchs,  279  W,  Huron. 

George  A,  Fuller  Co.,  1027  Marquette 
BldK, 

The  J,  L.  Fulton  Co,,  1113  Monad- 
nock Block, 

Gaffney  &  Long  Construction  Co., 
1107.  131  LaSalle. 

James  Galvln,  30,  81  Wash.  St, 

John  Gallagher,   5321  Shields  Ave. 

Garden  City  Construction  Co.,  610, 
169  Jackson  Boulevard. 

Garden  City  Paving  &  Post  Co.,  504, 
167  Dearborn. 

Garden  City  Sand  Co,,  188  Hadl- 
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John 


I.  sei  c 


.   Qettlns.  811,  188  Madison. 
Harry  8.  dUbcrt,  232  Lunt  Ave. 
GlldemeiBter  &  Bro.,  ISl  Rhine. 
Charles  W.  Ulndele,  2S3S  L^Salle. 
George  A.  Glndele.  1401).  19S  Madison. 
E.  P.  Gobel  Co.,  47,  140  Dearborn. 
Hudolph  Goetzler.  9O0  S.  Lawndale. 
Ambrose  M.  Goldamlth,  2Sn  Emerald. 
Aaron  J.  Goodrich,  SOI  W.  87th  St. 
Chester  H.  Goodrich.  8S33  Wallace. 
Michael   Goodrich   &  Co.,  3232  Went- 

Edward  P,   Gorman,  IJO  Locust. 
John  Gorman,  3811  Went  worth, 
Grace  &  Hyde  C,  1108  Wabash  Ave. 
Albert  Graff  Co.,  13,  177  La  Salle. 
Graham   Pressed     Concrete     Co.,     709 

Royal  Insurance  Bldg. 
John  Grimths.  135  Adorns  St. 
Gus.    A.    GungROll,    155,    1S5   Dearborn 


August  Hagedorn. 


James  P.  Halls,  1032  W.  Madison. 

Sam  Halls,  218  La   Salle. 

John     Hammond     &  Co.,   28,   159     La 


Michael  D.  Hanley.  W8  Maxwell. 

Daniel  Hannan.   2957  State. 
Arthur  P.   Hanson,  9639  Avenue  M 
Hards  Brothers,  2«1  N.  Clarke. 
David  H.  Harper,  3963  Michigan  A 
Gustav  A.    Hareer.   «06  Langley. 


Hauf 


■   Co,, 


W.  31th. 
Herman  W.   Hazenberg,   6311   B.  Hal- 

Phlllp  Hedrlch  &  Son,  119  Homer. 
E  Lee  Heldenrelch,  Bil  Rookery. 
The    Heldenrelch      Construction     Co., 

o39  Rookery. 
Philip  Hell,  4171  Central. 
Franz  Hein.  686  S.  California. 
Adolph    Heinkel,    1M37    Avenue    N. 
Fred  M.  Helnkel,  9342  Ontario  Ave. 
J.  A.  Helneman  &  Co,,  803,  84  LaSalle. 


Fred  Hlldebrandt.  2S6  Seminary  Ave. 
Thoa,  Hillary,  4600  Champlaln  Ave. 
Geo.    HlnohllKe,    9,    169   LaSalle. 
Hoeffer  &  Co..  315,  138  Washington. 
H.  C,  Hoft  &  Co.,  5,  78  La  Salle. 
E.  J,  Hoftman  &  Co.,  1320.  1.18  Wash- 


Cft  (ouiio— Continueli. 
W.  L.  Hoffman. 
Fred  J.   Hoppe,  400  S.   Morgan. 
M.  Hushes,  243  S.  Lincoln. 
David  Hurd.  251  Ogden. 
Hurl  but     Portland     Cement    Paving 
company,    507     Chamber     of    Com- 

Edward  Hoimsted,  31»  N.  Fifty-sec- 
ond Ave. 

Morris  Hurwltz,  556  9.  Sangamon. 

IllinQls  &  Georgia  Improvement  com- 
pany, lOIS  Monadnock. 

Illinois  Portland  Cement  Paving  com- 
pany,  626,   Zm  La   Salle. 

Illinois  Telephone  Construction  com- 
pany, 754  The  Rookery. 

George  W.  Jackson,  44  Lafayette 
Building. 

August  Jacohl,  43  Seldon. 

Aaron  Ja^,  47  S,  4atta. 

Trelkin  Jensen.  6319  S.  Paulina, 

Adolph  A,  J(*nson.  376  W.  Ohio. 

Franz  Johnson,  717  Carmen  Ave. 

Frederick    Johnson.    1909    Milwaukee 

John  Johnson,  817  N.  Maplevood. 
John  B.  Johnson,  811.  160  Washington 
John  W.  Johnson.  5607  Indiana. 
Nels  Johnson,  120  Sedgwick. 


John    H.     Jones,    76.   36    Bond  Ave.,     '- 

Sta.  S. 
Thomas     Jordan,     313    W.     Cly  bourn     ' 

Meyer  Kadeskewltz,  9.  159  Id  Salle. 
Charles  Kaestner,  241  S.  Jeflerson  St. 
John  Karlberg,  287  Division. 
Alexander   Karlsteen,   144  Edgewood 

Ave. 
Karstens  &     Robrahn,     760,     12S    La 

Salle. 
Joseph  F.    Kavanagh,   2616   Une. 
C.  W.  KeartiH  &  Co.,  928  Stock  Bi- 

change  Building. 
«"m.  J.   Keeson,  701  S.   \Vood. 
Gottfried  Kehl,  625  N.  Campbell  Ave. 
James  T.  Kelly,  741  W,  43d  St. 
Michael  Kelley,  812 -W.  61st  SI. 
John  W^.  Kennedy,  440  Dayton. 
Klistofte  &  Peterson.  102S  Augusta. 
F,  KIpp  &  Co.,  1459  Newport  Ave. 
Henry  Kirch ner,  828  Millard  Ave. 
John  S,  KIrkpatrIck,  648  W.  68th. 
Christian    Klsh,   796   Fulton. 
Kltqhell  &  Webb,  55  S.  Morgan. 


Char 


i  F.   Klam 


,   145   1 


1   Boulevard. 
Fred  Kiippel,  947  W.  50th  Place. 
Knickerbocker  Improvement  Co    6S, 

92  LaSaJle. 
John  F.  Knopp,  13409  Superior  Ave. 
Peter  Knowe,   34   N.    Canal. 
Wm.  a.  Knox,  328  W.  Harding  Ave. 
Albert  J.   Koch,  S0«8  Lexington. 
Henry  Koehncke,  13774  Leydei. 
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Charles  Kophamer,  306  W.  Hun 
August  Krevls,  11,  92  LaSalle. 
Charles  W.  Lnblnaky,  227  Cuyli 
A.  J.  Leffler  &  Co.,  914, 


John    La   Masnee,    l>846   Calumet. 
Dledrlch  C.   I^iie,  177  Coblenti. 
A.  Lanqulst,  *M  W,  Dearborn  at. 
Charles   W.    Larsen,   51M   LaSalle. 
Olof  LarsoD,   »32  W.  Sixty-first. 
Frank  Laschetike,  3118  Lowe  Ave. 
Wm.  H.  launder.  3fiE4  Rhodes  Ave. 
Frank  C.  Layer,   1327  Millard  Ave. 
L.  L.   Leach,  1402,  204  Dearborn  Bt. 
Leafgreen   Brothers,    315,   138   Wanh- 

Herman  Lemke,  532  Thcimfia, 

Lenox    &   Halderaan,    S27   Monadnock 

BulldlnR. 
Peler  Lindqn,  871  N.  Artesian. 
Charles  Llndstrom,  6636  La  Fayette. 
George  IJnk,  6439  Emerald  St. 
Thomas    Lonergan    &     Co.,     906,     Sn 

Dearborn  St. 
Daniel  B.  Long,  933  Ogden  Ave. 
C.  E.    Losa    &    Co.,    S23-B    Pullman 

Building. 
Philip  Lotz.  SIO.  60  Wabash  Ave. 
Peter  Louis.  fi35  Justine. 
August  Luedke,  137B  N.  Central  Park 

ah   m  T.und,  271  W.  Huron. 
d      &  Co.,  1106  The  Rookery. 
Ft      k  S    LuHk,  120S,  365  Dearborn  Bt 
m  s  L  man  &  Co.,  1409,  62  Dear- 

L^■nch.  S19,  LIS  WHshlngton, 
L        h  &  Co.,  167  La  Balle. 
Ljndon   S.  Drews  Co.,   1S22  Chamber 

of  Commerce. 
Wm.  Making.  6obS  Rhodes, 
John  Malonsv.  1324  Dlversej-. 
Wm.  Manson. 
Marblehead    Lime    Co.,    1105    Masonic 

Carl  Marquardt,  631  N.  Lincoln. 
Gottllab  Marsh,  9129  Su^lerlor. 
Frank  Masc,  1006  W,  19th. 
John  B.  Maaolouakl,  676  N.  Oakley. 
Wm.  Mavor.  703,  167  Dearborn  St. 
Thomas  Mayer,  55  S.  Sangamon. 
B*nj.   Mayhew,  «S2*  Justine. 
Everett  W,  Maynard,  439  W.  69th  St. 
MrArttur    Bros.    Co..    1410.     TT   Jack- 
■      son   Boulevard. 
Cormac   L.    McCall,   83.   119  La   Salle. 
T,  A.  McCall,  83,  119  La  Salle. 
Mlc-hael  J.  McCarthy.  610  32d  St. 
Frank  P.  McCaughey,  1512  W.  inth. 
Jae.  jicCJintock,  Jr..  67  8.  44th, 
Wm.  McCoy,  163  Superior  St. 
.Angus   P.    McDonald.    463   S.    Marsh- 
field. 


Donald  McKay,  1366  3.  Harding:  Ave. 
JaniEB  H.  McMahon,  5521  W.  Ontario. 
Nell    McMillan,   703,   167  Dearborn. 
Michael  McNamara,  3621  S.  Paulina. 
Thomas   McQuarry  &   Bon,   2946  Cot- 
tage Grove  Ave. 
Arthur  Meagher,  6543  Drexel. 
Edward  Mels«1,  1734  Lincoln  Ave. 
Louis   L.    Meiater,    142   Fry. 
Thomas   J.    Mellone,   1564  Fulton. 
Edward  Melville,  381  W.  63rd. 
George  Messermulh,  316,  66  5th  Ave. 
J.   S.   Metcair  Co. 
Wm.    Meyne,    482  N,    Bobey, 
John    F.    MIchalskI,      1006,    172  Wash- 
Francis  Mills,  6038  S.   Hatslead. 
Jamea   H.    Mitter.  319  a    Hoorman. 
Morris  &  Wall,  208  Grand  Cent.  Paaa. 


E.  H.    Moore,    213,    145    LaSalle. 
Felix  Montenle,   1446   Lexington. 

*  Hugh    D.    Moreland,    733,    107    Wash- 
George  Morrison,  192(4  6th  St. 
Edaon  Morse,   IffS  Segwick. 
Solomon  J.  Mas.  1477  70th  St. 
Albert   Motschman.   9,    159   LaSalle. 
August  Mueller,   9,   159  LiiSalle. 
Carl   R.    Mueller,  39  Clifton. 
Chaa.    Mueller   &   Son  a,    1635   N.    Hal- 

Hermann   Mueller.     221     Pine    Grove 

Oscar  Mueller.  485  Belden. 
Paul  Mueller.  178  Lewis. 
John  F.   Muldon,  1537,  79  Dearborn. 
John  W.   Mullen,  4M  S.  Wood. 
Charles  G.  Mueller,  1860  Surf  SI. 
Alois  Munch.  144  Cleveland. 
Daniel  J.  Murphy,  396  Dearborn. 
The  Murphy  Grout  Co..  473  Dearborn. 
Nash    Brothers. 
Nash  &  Dowdle. 

F.  C.   Neagle  &  Son  Co. 
Fred  Nehla,   20»   Blackhawk. 
A.  Nelson  &  Son,  315  W.  Ohio. 
Ernest  P.   Nelson,    1082  Osgood. 
Nelson  &  Peterson,  612,   S4   LaSalle. 
Thomas  M.  Nelson,  656  The  Rookery. 
C.  M.   Netlerstrom  &  Son,  403,  84  La. 

Salle. 

Charles  F.  Newman.  869  Cortez. 

H.  P.  Newman,  87  Dearborn, 

T.  Nicholson  Ik  Son's  Co.,  315  Dear- 
born St. 

Soren  N,  Nielaon,  132  W.  Erie. 

Swan  J.  NIhlean,  3629  Forest  Ave. 

Edward  J,  Nordle,  S27  Lincoln  Ave. 

North  American  Ry.  Construction 
Co.,   1330  Monadnock  Block. 

Thomas  O'Brien,  K2S  Parnell. 

Ockerhind  &  Son,  2771  N.  Secley. 
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O'Day  &  Farwell,  214.  145  LaBaJle. 
James  Oliver,  3813  Aldlne. 
James  F,  OlmsteaU,  6548  Normal. 
Oacar  Olson,  S32  Edge  water. 
Tbomaa  O'Neill,  3732  S.  Lincoln. 
Theo.  Ostrowskl,  711  Dlckaon. 
Andrew  Ouderdonk.  The   Rookery. 
John  Owne,   6519   Champlain. 
H.    S.    Palmer    &    Co.,   S901    Houston 

Chas.  Papsllne,  59  Mclean. 

Wro.  Z.  Partello,  2908  N.  Herraltoge. 

J.  9.  Pateraon  Construction  Co.,  1364 

Monad  nock    Block. 
William  Peterson,  606  W.  Madison. 
Henry  PauU,  206  North. 
Edward  PaulHon,  1109  W.  13th  St. 
Frank  J.  Pease,  8767  N.  Forty-second 

St. 
John  Pedgrlft,  2607  Chamber  of  Com- 

Samuel  E.  Pedgrlft,  2507  Evanaton. 
John  Pierce,  Cor.  Clark  and  Adams. 
Herman  Pekholz,   6335   Bishop. 
Riley   El    Ferham,   7962  Union. 
B.  B.  Perkins,  663  Flournoy  St. 
L.   B.  Perkins,  663  Flournoy  St, 
Joseph  Peroutka,  1125  3,   Whipple. 
Andrew  Person,  1657  W.  Spauldlng. 
John  W,   Peterson,   646  W.   North. 
Peterson  &  Olson,  777  N,  Maplewood. 
Otto  Peteraon,   767   N,    Maplewood. 
Vorin  A.  Peterson,  1134  Otto. 
Thomas     Phee,     230     Grand     Central 

Pass.   Sta. 
Pllllneer  Brothers,  109  N.   Park  Ave. 
Julian  Plschke,  1341  N.  Artesian  Ave. 
Alex,  W.  Pohlman,  476  S.  Wood. 
Jos.  Polowsky,  193  Arroltage. 
~-     i.  M.  Porter,  702,  84  La  Salle  St. 
■  -     ■    r,  135S  S.  Central  Park 
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.   Pav.   Co.,  607 


Pav.   Asphalt   Co..  60, 
3Z  La  Salle. 
Herman  Potratz,  968  N,  Halsted. 
Nathan  A.  Paull,  61  W.  Vanburen. 
Thomas. A,   Pound,  3341  Blmwood. 
Wm.  Pound,  3841  Elmwood. 
Powell  Brothers,  310,  138  Washlnslon. 
Michael  F.  Powers,  17,  132  La  Balle. 
John  B.  Preant,  23  Plum. 
John  Preseher,  82S  Glrard. 
Abner  Price,  2219  Prairie  Ave. 
Alex.  Price.  3641  Vernon, 


Chleago— Continued. 
James  S.  Price,  1826  Indiana, 
William  D.  Price,   3427  W.  56th. 
Gottlieb  Prleewe,  19  Gardner. 
John   Proesel,    261   Larrabee. 
Philip  Qulnn,  468  N.    Erie. 
Frank   Radzlnskl,    57   Clifton. 
Railway   Construction  Co.,     1211,    1S6 

LaSalle. 
Henry  Ramm,  UK  S.  Central    Park 

S.   M,   Randolph,   217,   134  Wash.  St. 

Henry  Rath,  2  W^ebster. 

Gustav  Raum,   666  W.   21st. 

Joseph  M.  Reardon,  1518  Noble  Ave. 

Wm.  Relman,  5642  Dreiel. 

Wm.  Relnert  &  Son,  4845  Indiana, 

Rennacker  Construction   Co.,  316,  16 

LaSalle. 
Republic  Chemical  &  Creosotlng  Co., 

1116,  138  Washington. 
Henry   Rleper,   632  N.    Hoyne. 
Wm,   Ritchie.   4543  St.   Lawrence. 
Mark  G.  Roby,  993  Warrtn, 
George  R.   Rockefeller,  3732  Calumet 
Jacob  Rodatz,  414  Rookery. 
Fred  H.  Roessler,  693  Fullerton. 
Romheld  &  Gallery  Co..  91  DearlwiL 
Pearson    Rooke,    2442    Cottage  Grort 

Ave. 
Edw.  G.  Roquemore,  637  N.  Hsrdlng. 
Henry  Rosewell,  110  Qulncy. 
Jos.  Rua,  1160  3.  Kedzle. 
Wm.  J.  Rycratt,  1057  W.   Congreai. 
James  A.  Saekley,  Chamber  of  Com- 


Sammls  Mosaic  Tile  &  C 


!l  Co. 


Geo.    A.    Schneider,    2441    Wentworlt 

Christian  Schnur,  775  Girard. 
Chas.  .Schroeder.  41  Janssen. 
Herman  Schoennlng,  303  W.  ISlh. 
Richard  T.  Schofield,  7098  Lowe  Ave. 
Wm,  Schwerln,  975  W.  21st  St.  ■ 
Scovlller    &    Blerworth. 
Gilbert  H.    Seribner,   Jr.,    136  Adams 

St. 
Adolph  Seaborg,   7045  Emerald 
John  B.  Seidler,  1M3  N,  Sawyer. 
Sennott     Construction     Co ,     38,     8! 

Washington. 
James   Serovy,    602  B.    Fairfield. 
P.  J.  Sexton,  301,  164  Dearborn  SI. 


ANY    QUESTION    RELATING    TO    CEMENT 

WILL  BE  ANSWERED  ON   REQUEST.     IT  IS  A  PART 
OF  OUR  BUSINESS  TO  KNOW  ALL  ABOUT  CEMENT 

MUNICIPAL   ENGINEERING   CO. 
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I  Co., 


9  Western 


Loren  ahedd,   T12E   Railroad   Ave. 

Joseph  Sherwln   Co.,  S93,  «th. 

E.  E.   abbelt,   120  W.  «3rd. 

Sl«boId  &  Neunklrchen,  1635  Roacoe. 

Albert  SIkorskI,   £46  Holt. 

Alei.  Simpson,  1172  B.  Central  Park. 

SlniiKun    Brotbeni    Co..    704,    ISB 

Tlie  Sinclair  Construction  Co. 
August  M.   Skoelund.  937  Edgewater. 
Skoetnlckl   &    Sikarskl,  133  W.   Dlvl- 


Ch2.rle9   ^-    Skreve,   50i, 

St. 
Edward  A.   Slack,  3149  S.  4Ist. 
Frank  Slama,  970  W.  ISth  Place, 
Edward    Blattery,  4044  Indiana, 
tery,  540  S.  41st. 


MlcH 


8  Vine 


Jamea  G.   : 

Smith.  Mobs  &  Brown,  78  La  Salle. 

Alfred  Sodren.  311  W.  ITOth  St. 

K.  T.  SoUttt,  104.  140  Dearborn  SI. 

RaiDh    Sollitt    &    Sumner,      103-4,      140 

Dearborn, 
Thoa,   9ouka,  1011  S.   California. 
Theo.  J.  Speolter.  B648  La  Salle. 
Elliot  W.  Sproul.  312,  138  Washington. 
Cbas.  H.  Stradler,  1073  8.  Hamlin. 
Peter  C.  Stradler,   1983  Greenahaw. 
Charles      I.     9!ar[ord.     3440    Cottage 

^taniBeii   Ji    Blome,   78   Dearborn. 

Btandara  Concrete  Construction  Co., 

702,  184  La  Salle. 
Standard   Paving  Co..   T16,    172  Wash- 
Slate      Construction       Co.,      402,      108 

Dearborn. 
David  N.  Stearn,  4645  Calumet  Ave. 
Louis  Steenmueller,  343  Hudson  Ave. 
Isaac  H.  Stephens.  5729  La  Salle. 
James  Steven.  3118  Wallace. 
Joseph  Stoe,  1654  87th. 
Dan'l.   Streeler,   120S,   ^   Dearborn. 
Seamon    C.    Stuckmaier,   83   W,   Van 

Chaa.  E.  Swelberg, .  5743  Princeton. 

George  IJ.  Swift  Co.,  Security  Bidg. 

Oscar  Taunnler,   6644  Shields. 

John  Taylor,  6832  Yale. 

Chas.  Thlela,  470  N.  Wells. 

George  Thompson,  713,  197  Dearborn, 

George  G.  Tieman,  S2E  W.  65th. 

Louis   A.   W.    Tlemaiv  1810  W.   91h. 

John  Tlmblln,   30  Penn. 

Ju.  Todd,  «04,  14S  La  Salle. 

Tbllo  Todd,  604.  145  La  Salle. 

Charles  P,  Treat,  1106  The  Rookery. 

Nathan  Tubbs,  7369  Vincennes  Rd. 

E.    D.      Uebelmesser     &     Co.,    82   W. 

Union  Construction  Co.,  402,  108  Dear- 
barn  St. 


Cbieaeo— Continued. 
U.  S.  Repair  &.  Guaranty  Co.,  467  The 

Rookery. 
Universal  Bldg.  Sup.  &  Jobbing  Co,, 

654  W.   Madtson. 
P.  P.  Updike,  704  Chamber  of  Corn- 
Valley     Construction     Co.,      402,     108 


Gysbertua  Van  Gulden,  6717  S.  Green. 
Cornelius  Van  Mourlck,  828  W.  Con- 
Henry    Velch,    1427    S.    Homan. 
Emil  Vermash,   1177  N.  Spauldlng.      ' 
Charles    M.    VIbert,    351    B.    Oakley. 
Olat  P.  Vider. 

William  Walk.  978  N.  Halsted. 
Thomas  8.  Walker,  138  29th. 
Jacob  Walters,  67  W.  22d  PI. 
William  Walters,  862  Racine  St, 
Walter  Wardrop,   1302,   215  Dearborn 

3t. 
Wm.  W.  Ware,  876  W.  Erie. 
Robert  Warnock,  361  W.  Washteinan. 
Washburn  &  Washburn. 
Joseph  Watry,  32  Iowa  St. 
H.  F.  Watson  Co.,  192  5th  Ave. 
Wm.  R  Weale,  7020  St.  Lawrence. 
Sam'l  E.   Webbe,     214.     169    Jackson 


Loulo  E.  Weick,  451  Cleveland. 

W.  A.  &  A.  E.  Wells,  1014  Monadnock 

Blk. 
Wells  &  Campbell,  499  W.  19th  St. 
William  Wendorff,  4M  W.  North. 
Charles  J.  Westphal,  1653  W.  LeavltC 
Western  Paving  &  Supply  Co.,  lOU- 
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e  St. 


George  A.  Wheatman,  330  S.  Hamlin. 
W.  W.  Wheeler,  114  W.  Washington. 
Eugene  De  F.  Wheelock,  6224  Lake. 
John  White,  701B  Indiana. 
Edwin  White,  3512  Parnell. 
Peter  White,  678  W.  14th   St. 
Thomas  N.  White,  760  3.  Sawyer  St. 
Wm.  Wiegrefe  &  Son,  572  Thomas. 
Henry  Wllke,  5003  Armour, 
~    -    -    -  -,_  gj  LaSalle 


I    Co,    804, 


Win  &  P.    1 


Hugh  H.  Williams.  17S  S.  Albany. 
John  Williams,  138  W.  59th. 
John   Wlnblad,  6349  S.   Peoria, 
George  J.  Witt.  964  W.  Artesian. 
Albert   B.   Wood,   85   H.   Wood. 

George  Wood,  4640  Prairie, 

Walter  Woodley,  693,  47lh  St, 

Frank  Zandler,  1460  34th  Place. 

Jacob  Zeinel,  1900  N.  Marshfield. 

Julius  Zuenhlke.  247  W.  Belmont. 

John  Zulewsky.   5846  Drejtel. 
CHILLICOTHE- 

Frank  Hay  den. 
Kills  Kiser. 
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CLINTON— 

Jas.  Kirk. 
Wood  asalB. 
COLCHESTER— 

a.    D.    MlUa. 

J.  O.  Moon. 
DANVILLE- 

Da.y  &  Jones, 

E.  G.  Dlckerson. 

H.  Knlckerbo<-kEr  &  Co. 

J.   H.    Palmer. 

Stratton  Co. 

W.  H.  Wright. 

Phil  Yeager. 
DECATUR— 

Bachman  &  Tuttle. 

Theo.  Brink oetter. 

Culver  Electric  Co. 

Geo.    Dempaey. 

John  Glblln. 

Adam  F.  Gilbert. 

O.  W.  Klnoald. 

liUnn  &  Lunn. 

E.   L.   Martin  PavlnB  Co. 

Moffitt  &  Ammann. 

Randall  &  Troutman. 

S.  A.  Tuttle  &  Co. 
DEKALB- 

Adoir    Peterson. 

A.  F,    Rylan. 
DIXON- 

J.  W.  Kelly. 

W,  J.  McAlplne. 
DOWNERS  GROVE— 

Beidelman   Bros. 

H.  H.  Woelferahelm. 
DWIGHT— 

Ames  K  Orr. 

De  Witt  Miller. 

Mumson  A  Co. 
EAST  ST.  LOUI3- 

Burke  &  Keely. 
W.  H.   Hill  &  Co. 
Prank  Keating-  &  Co. 
M.  J.  Keeley  &  Co. 
H.  C.  Lake  &  Co. 
M.  MoCabe. 
Southern  111  Const.  Co. 
ED  WARDS  VI LLE^ 
John  Chi  Ids. 

B.  H.    Richards. 
EFFINGHAM- 

Henry  Sanders. 
G.  F.  Volkman. 
BLGIN- 
Frank  Anderson,  603  Enterprise, 
Blhanan  Bundy,  *32  Fulton  St. 
John  Fluck,  166  Hill  Ave. 
Chas.  E.  Glerti,  326  W.  Crystal  Ave. 
Geo.  A.  Hall,  170  Centre. 
Willis  W.  Hauser,  112  W.  Channlng, 
r-red  W.  Juby,  530  St,  Charles, 
Jacob  Llnd  &  Son,  340  W,  State, 


Elgin— Continued. 
Frank  Llndholm,  515  Algona, 
Ralph  McCarthy,  229  Chicago, 
MarckhoR  Bros,,  Rm.  2  McBrldt  Bl 
L.  E,  Palm,  1B6  Milwaukee. 
Peter  M,  Soheflow,  ISO  Mallery  Ave 
John  G,  Stolle,  606  Grace. 

BLMHCRST- 
Barrensche  &  Meyer. 
C,  K.  Dunn. 

EVANSTON- 


E,  R,  : 
Axel  Carlson. 
M,   Foley, 
James   Huxtable. 
Volgts  &  Gans, 
Jas,  Wigging  ton. 

FAIRBURY— 

F,  M.  Baker, 
Ide  Harris. 
Matt  Kammera, 
Joe  Paternoster. 

FREEPORT— 
H.  W.  Hanke. 
Qus  Rohles, 
Jas.  atuarl, 

FULTON— 
W.   A,   Buell, 
A,   D,   Chapman, 
Ernest  Husman. 

GALENA— 
William    A.    Banci 
James   Jackson, 
William  Lei  ford, 
Carson    Scott. 
Edward  Topei, 


Ferry   &   Lewis, 

John  B,   MacAuley. 

James  O'Connor, 

P.  T,  Olson, 

J,    A.    Ream, 

Charles   Rundquist, 

M.   E.   Sweeney, 

E,    J,    Zetterholm, 
GALVA— 

J.    P,    GIbbs, 

Charles    Williams. 
GENE8EO— 

G.   W,   Crouch. 

Alfred  Johnsoh, 

C.    C,   Martin, 
GIBSON  CITY— 

W.  E,  Arrowsmllh. 

A    Clark. 

H.  J,  Hoffman. 
GIRABD— 

Alec  Crawford. 

Jas,  McCarthy, 

John  McCarthy. 

Jeffl   Parka. 
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GRBENVII-LB- 

J.  O.  Allen. 

,     E.   H.  Bigard. 

C.   Chappie. 
*   S,    Leppard. 
Ii.  J,  Meyer. 
Jas.  Reed. 
Urban  "Will man. 
HARRISBURG— 


J88.  Pierce. 

U.  D.   Roach. 
I      W.  C,  Wellington. 
\  HARVET— 

JoB^h  Bloodsood. 
t  O.  G.  Van  Alstlne. 
I  HIGHI,AN1>— 


L.    Glat 
Biw. 


i     M.  Ulrlch. 

]     A.  Wick. 

I  HIGHLAND  PARK— 

I     Henry  Dltmer. 

I     Olot  Llndbloom. 

1     A,  J.  Noerenberg. 

I     W.  J.  Obee. 

,  Rectenwald.  . 
HIH5BORO- 

Frank  Fourer. 

A.   Hennemeyer. 

HINSDALE— 

Ostrura  &  Drallroer. 
HOOPESTON— 

Thos.   Sappington. 

D.  M.  Stratton. 
JACKSONVILLE— 

John  Cherry, 

Kothwelt  &  Co. 

J.  F.  Smith. 
JERSETVILLB— 
r  Hanaell. 
JOLIET— 

Geo.      M.      Campbell. 
Bide 

J.   B.    Lockhart,    5   Sc^tt   St. 

Patrick  McHugh.  SOS  N.   Chicago  S 

D.  D.  Monahan.  519  Baker  Ave. 

Kankakee— 

N.   Du fault. 
Louie  Harrln. 
O,  Hamln. 

Kankakee  Artlflclal  Stone  Co. 
C.  E.  Matur  &  Co. 
W.  A.  McGlllls. 

McLaughlin  Construction  company. 
C.  Buehle. 
Donald  Sinclair. 
KEWANEE— 
N,  Granqulst. 
Gulacblag  &  Teach. 
Heapa  &  Smith. 
Jos.  McKeon, 
Donald  Sinclair. 


Auditorium 


KNOXVILLE— 
B.   O.   K  rotter. 
LACON— 

John  Shaw. 


J.  H.  Esson. 

D.  A.  Lyon. 
LA  SALLE- 

Chrts  Awe  &  Co. 

Charley  Bros. 

L.  C.  Glbaon. 

Matthlessen  &  Hegeler  Zinc 
UaiONT— 

A.  J.  Helblg. 

John  McGrath. 
LB  ROY— 

-      T.  W,   Vanatta. 

A.   8.   White. 
LEWISTOWN— 

C.  V.  Hughes  &  Bros. 
LINCOLN- 

T.  B.  Davy. 

Eugene  McCord. 

A.  L.   Otta. 

Jno.  A.  Simpson, 
LOCKPORT— 

John   Err  tine. 

Jerry  Ollldo. 

James  Gregory. 

Herman  LIntner. 
MACOMB— 

Johnson   Bros. 

Tlernan    &    Hoi  den. 
MARSEILLBB— 

Barron  &  Peace. 

William    Mclvor. 
MA8COUTAH- 

John  BueUner. 

Charlea  Clement. 

George  W.  Llsher. 


J.    W.    Barker. 
MENDOTA— 

Blerworth  &  Co. 

I,aw  &  Barher. 

Henry   Zolper, 
METHOPOLIS- 

J,   C.   Ferrell. 

Dick  Green. 
MOLINE- 

Wm.    O.    Creasy. 

Galny   &  Resser. 

Ed  Gust. 

Ludwlg   Hammerqulst. 

Huey  &  Stoufter. 

Pierce  &  Lundaulst. 
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MONMOUTH— 
John   H.   Baldwin, 
Brodln    &    Dung  an. 
E.   A.   Lord   Fuel    &   Ice   Co. 
Silas  PlllBbury. 

O.  D.  'wilcoJt  &  Son. 
MONTICELLO— 

Dan    Householder. 

Scott    Miller. 

W.  F.  Lodge. 

A.  L..   Starker- 
MOUND  CITY— 

The  Mound  City  Crystal  Ice  Mfg.  & 
Coal  Co. 
MOUNT  CARROLL- 
TV.  B.  Wller. 
MOUNT  OLIVE— 

Peter  Nlschivitz. 
NAPERVILLE— 

A.  H.  Beidelman. 

BenJ.  Beldelman. 

Ll«ber   Bros. 
NASHVILLE— 

Wlese  &  Gewe. 
NORMAI^ 

P.  A.  Lelghton. 

ThoB.    Sylvester. 
NORTH  HARVEY- 

C.  W.   Stevens. 
OAK  PARK— 

Harper  &  Buttendorf, 
H.  D.  Maize. 

J.  J.   MatTison   &  Co.   &  O'Brien. 
J.    W.    Smith. 
OTTAWA— 
A.    B.    Bradtsh. 
Col  burn  &  Myers. 
T.  &  H.  Colwell. 
W.   A.   Jfffery. 
Sanders  Bros,  Mtg.  Co. 
Slnnott  BroH. 
J.  J.  Wafer. 

PANA- 

Oeo.   Blekel. 

Wm.  McFall. 
PABIS- 

John    Curtis. 

Toblaa  Hippie. 

S,  Safford  &  Sons. 
PAXTON— 

D.  D.   Dunnan. 
N.    P.    Nellaon. 
H.  Pearson. 
Turner   Bros, 

PEORIA— 
Jas.  S.  Allen.  713  Hamilton  Ave. 
William  M.  Allen,  531  Woolner  Bldg. 
Nicholas  Becker,  226  Taylor  St. 

E.  E.  Bull.  12  S.  Jefferson. 

A.  W.  BushnelJ,  403  S.  Wash.  St. 
Albert  Cirfeman  &  Son,  508  5th  Ave. 
Crescent  Stone  Co..  117  N.  Jefferson 

Ave. 
Frederick  E.  Derby,  734  Howett. 


Wm,  H.  Ebaugh,  7 


Val  Jobst  &  Son, 

Charles  Kammerer,  SiS  5th  Ave, 

John  J,  McDonald,  207  Louisa, 

Fred  Meints, 

O'Connor  Brothers,  2(6  a  JetTerson, 

Peter  J,  Phllbower,  712  Wash  St. 

Adam  Saal. 

J,  a.  W.  Schwerm,  106  McReynolil, 

Fred  Sletert,  212  3,  Orange, 

T,  J,  WasBon.  403  8.  Wash,  St, 

D,  A.  Wells  &  Son,  612  7th  Ave. 

Albert  L,  Wookey,  1006  S.  Adams, 
PERU— 

Schwelkert  Bros, 

J.  L.  White, 
PETERSBURG— 

Joseph  Bath. 

J.   R.   Carver. 

J.   W.   Carver. 

C.  P.  Hadsall.  ' 

A.    T.    White.  I 

PINCKNEYVILLB-  ; 

Harry  Grover. 

T.   E.    Turner. 
PITTSFIEU)— 

A.    V.    Wills   &   Son. 
PLANO— 

Llee   Kendall. 

W.   G.   Van   Kirk. 
PRINCETON-  i 

J,    H.    Browii. 
A.   H.    Peterson. 
QUINCT— 
Robert  P.  Ahern,  SS3  Jersfy. 
Joseph  E.    Ball,   116  W.   10th  St. 
Campbell   Brothers.   920   tiaropshlre. 
Ebert  &  Shanahan.  fi09  W.  Fourth  St. 
Conrad   J,    Elkleman,   1007   Und. 
The  Flack  Lumber  Co.,     438    Broafl- 

John    Oueaen,    1825    Oak. 

Wm.  P.  Hummert,  1311  W,  3th, 

Col,  Davis  James,  Sll  W.  9th  St. 

Herman  H.  Ksmpling,  720  W.  15th  St. 

Koch   &   Meyer,    HE   Delaware, 

William  Menke,  709  Payson  Ave, 

August  B.  Menke,  la  W.  Sth, 

P,   W.  Menke  Stone  &  Lime  Co.,  W, 

S.   Front,  (t.  State. 
MIddendort  Brothers,  926  Broadway. 
Quincy  White   Llrae  Cement  Co.,  XH 

S.    Front  8t. 
Peter  Simons.  1400  Vine  SI. 
Henry  B.  Terstegge,  1S18  Lind. 
Joseph  P.  Terstegge,  1322  W^.  Uth  St 
Theo.    H.    Vondfr   Haar,    73«  W.  14tli 


St. 
Bernard   J.  Wenera,   832  i 
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ROCHELLB- 

C.  A.    Hlzer. 
Joseph  Opflyler. 
ROCK   FAU-S— 

A.  J.   Burdlck. 

FruUi   Hardesty. 

Peter  Jensen. 
ROCKFORD— 

John  C.  Allen,  41*  M.  Wlnnehago. 

Goodrich  Construction  Co. 

A.  G.   IjOisea. 

G.  Haffioii,  211  E.  State  8t. 

F.  NelBon,  122T  SeTSntr-tblrd  Ave. 

Rocktord   Art,   Stone     Sidewalk   Co.. 
143B    Fltth    Ave. 

Thomas  Tole.  IIM  Rock. 
HOCK  I3LANI>- 

C.  J.  Larkln. 

'Wra.  McConochle  &  Sons. 

Wm.  NevlnB. 

RoHenfleld  Broa. 

David  Sears. 

Trl  City  Conetructlon  Co. 
BT,  CHARLES— 

P.  W.  Alexandar. 

C,  A.  Anderson. 

Otto  Dalqulst. 

John  R.  Long. 

Martin  Smith. 

Geo.  Welch. 
SHAWN  EETOWN— 

Chas.  A^. 

Jos.  Bellamy. 

Geo.  W.  Jenkioa. 

W.  C.  Jermalna. 
SHELBYVILLB— 

Miller  Bros. 
SPARTA— 

John  Lewis. 

Wm.   Stumpe. 
SPRINGFIELD— 

Bretz  &  Son, 

John  F.  Culver. 

Culver  (The)  Construction  Co. 

C.  K.   Cunningham. 

Granolithic  Pavement  Co. 

H.    C.    Ivwin. 

Jno.  Ryap. 

P.  E.  Talntor. 

J.    W.    Vance. 

Vance  &  Lawaon. 

Welch,  Patterson  &  Strlffler, 
STERLING- 

J.  H.  HcBrlde. 

Peter  O'Hare  &  Son. 
STREATOR— 

H.  A    Allen. 

J.  M,  Davidson. 

E.   M.    Davis. 

Bohlater  &  Son. 

Vulcan  Western  Co. 
BDLLIVAN-- 
Harshman  Bros. 
J.  O.  Jones. 


BYCAMORK- 

B.  T.  ArmstTonK. 
TATLORVILLE- 
The    Taylorvllla   Marble    &   i 

TOLUCA- 

John  Gannon. 
J.  B.  Poterfleld. 
TUSCOLA— 

Willi  am  Burriraff. 
S.   S.  Goehring. 

UBBANA- 

Wm.   Beasley. 

Jno.  B.  Bennett. 

R.   J.   GUI. 

Jobst  &  Co. 
VENICE— 

Frank  Kraft. 

Chas,  Pope  Co. 

Jno.  Wllllama. 
VIRGINIA— 

Sam' I   auftcrn. 

Jaa.    Turner. 
WARSAW— 

John  D.  Crltchfleld. 

Ed  Louden. 

Pluene  Broa. 

Wm.  Raleigh. 
WATSEKA— 

Martin  &  Igou. 

Wagner  Bros. 
WAUKEGAN- 

Frank  Miller. 
WHKATON- 

H.  D.  Compton. 

J,  De  Graase. 

Irving  Ingraham. 

Sam'l  WeMen. 
WHITE  HALL— 

Thoa.  J.   Grant. 

Wm.  H.  Prltchard. 

Chas.  Sturdevant. 
WILMETTE- 

James   Crabb. 

Joseph    Helnzen. 

John   A.    MoGarry    &   Co. 
WOODSTOCK— 

John  Connell. 

S.   K   Cunningham. 

John  Hauck. 

C.   Johnaon. 

J,   T.   Johnson. 

P.   J,   McCauley. 

Fred  Schneider. 

INDIANA. 

ALBANY- 

W.  W,  Furrow. 
ALEXANDRIA— 

Saml.   J.   Brandon. 

Robt.   L,    King. 


I  Google 
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ANDER90N- 

Wm.    Cronln. 

Da  [ton  &  TaM«n. 

C.    H.    Daniels. 

T,  P.  Kelly. 

B.   Lukena  &  Son, 

Lyat  &  Son. 

M.    Bi    Pearson. 
ANGOLA— 

Irving'  Stocker. 
ATTICA— 

J.  A.  Foster  &  Co. 
AUBURN— 

J.   F.  Aber  Co. 

Long   &   Brandon. 

Picker   Bros. 

AURORA- 

William  Piatt. 

John   Scott. 

J.    C.    Wright. 
BEDFORD— 

B.   D.   Gyger. 

William  Hilton. 

Thomas  Whltted,  Jr. 
BLOOMINQTON- 

W.   A.    Pike. 

I^   M,   Shoemaker  &  i 

Henry   H.    Vosa 
BRAZIL— 

Pat  Fltzpatrick. 

Hawkln  Hawkins. 

0.  C,    Hawklne. 
Thomas  Keegran, 
W.    F.   Loyd. 
Reese  PhtJIips. 
Thomas  Phillips. 

BREMEN— 
Van  Skyhawk  &  Grune 

1.  P.  Wine. 
Lawrence  Yost. 

BROOKVILLE- 

Prank  Gagle. 

Charles  Horn. 

Wm.  West. 
CANNBLLTON— 

Henry  Helm. 

Frank  PauUn. 

John  Uehlein. 
COLUMBIA  CITY- 

Erdman  &  Wynkoop. 
COLUMBUS— 

Everroad  &  8on. 

Gilbert  &  Everroad. 

Moyer  &  Son. 
CBAWFORDSVILLE— 

Buchanan  Bros. 

M.   J.   Carroll. 

Henry   Clements. 

J.  A.  Harding. 

Fred  Hoffman. 


CROWN  POINT— 

P.  Hagadorn. 

Jos.   Helnrlch. 

Rudolph  &  Crowell, 
DECATUR— 

E,  Frilzinger. 

Miller   &   wmiams. 

DELPHI— 

John  C.  O'Connor. 

Ira  Rlnehart. 
DUNKIRK— 

R.  S.  Allen. 

M.   D.   Wood. 
BLKHART- 

Frank  Brumbaugh. 

Isaac  Grimes. 
Cbas.  D.  Kinney. 

Jno.   W.    L.    Moran 

Jno.   H,  Williams. 
BLWOOD— 

J.   A.   Dehorlty, 

P-   T.    O'Brien. 

James  Pauley. 
BVANSVILLE- 
Alcorn.  Craft  &  Idol,  15  2d  Ave. 
W.  Allen.  1049  W.  3rd  St. 
Anchor  Paving  Co.,  12S  W.  Watfr& 
J.  Richard  Anderson,  BIO  U.  Slh  St 
Bedford,    Welkel    &    Nugent,   Rixf 

front  near  foot  or  Division. 
Jacob  J.  Blppua,  116  E.  Illinois. 
John  T.  BuUen.  30O  Olive  St. 
Caden  Stone  Co.,  4ffl  E.  Ohio. 
Cottage  Bldg.  Co.,  301  S.  Water  St 
Charles  H.  Davles,  503  Oakley  St 
Wm.  H.  Dedrlck,  105  Clark  St 
Michael  Elpera,  408  Adams  Ave. 
BBDenlniib  &  Johann,    1401  E.  Delj- 

EvanHville    ArUflcial    Stone   Co..  tS 

Sycamore  St. 
Evansvine  Contract  Co.,  Cor   Water 

&  Pln^. 
Henry  Q.  Fair,  1001  Division 
Gearing  &  Haller  Planing  Hill  Co., 

816  W.  6th  St. 
George  W,  Goodge,  1308  Walnut. 
J.  J.  Groenlnger,  100  Walker  St. 
Robert  J.  Hyde,  1616  Main  St. 
Christ  Kanzler,  ltI7  B.  Illinois 
Patrick  Kelley,  U  Stahlhefer  St. 
Chas.  A.  Koemer,  fi  w.  Maryland. 
Lannert    &    Rlckwood.    N.    E.   Cw. 

Pennsylvania  &  Oakley. 
H.  A.  Lenalng,  «0  Sycamore  St. 
H.  Lohse  &  Co.,  7-9  2nd  Ave. 
BenJ.  F.  Mayhorn,  Jr.,  «6  U.  Ird  St 
Jno.   S.   MoCorkle  &  Son,  500  Upper 

John  Oakley,  436  Jefferson  Ave. 
Louis  Relchert.  316  Madlaon  Ave, 
Theo.  B.  Rlchtln,  7th  &  Ingle  Sis. 
William  T.  Seymour,  508  4th  Ave. 
Edw.  F.  Sonntag,  616  Main  St. 
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Mosea    SUnchfleld    &    Son,    U15    W. 

Pennsylvania  St, 
Henry  C.  Struchen,  lOttl  Cherry  St. 
kibeit  A.  Swope,  1009  Vine  St. 
l^ulB     C.  Tlnnemeyer,  607  U.  9th  St, 
iBcob  Voelkel,  19M  iBt  Ave, 
Mlchaei  Weber,  321  Olive  St. 
Dtto  \VelBB,  E2B  3,  Garvin, 
r,  WAYNEl- 

E.  H,  F,  Brenneler,  M7  W,  DeWaW. 
loB.  Derhelmer.  177  E.  Jedereon, 

E.  H.   Ehle,  B29  Broadway. 
John  Evera  &  Son,  323  Hanna. 

FL  W^ayne  Roofing  &  Paving  Co.,  1B2 

Wm.    Geake,   76   Pearl. 

M.  A.  Qrothaltman,  28  B,  1th, 

Hatterely  &  Sons,  48  and  ffi  E.  Main. 

Keller   &   Braun.  84  Pearl. 

C    E    Moellerlng  &  Co,,  BS  Murray, 

C,  .L.    OldB   Conat.     Co.,     plecktron 

BldK. 
Julius  Remus.  442  Broadway. 
Worrenburg  &  Buschlng,  B.  Superior 

F.  W,   Ziemendorf,  19  Wagner  St, 
"RANKFORT— 

C,  H.   Condon, 

Jenkins  &  Brown. 
WlUard  H.  Morris. 
John  A,   Rosa, 
■BANKLIN- 
Jefferaon  Balaer. 
F.  C.  Crowel, 
W,  C.  Crowel. 
Jas,  F.  Davis, 
E,  O.  Halstead, 
lARRETT— 
Emll    Hill. 
Julius   Hill. 
Link  Ober. 
>A8  CITT- 
E,   L,    MoCormack. 
J,  H.  Stlne, 
lOaHEN- 
A,  H,  Corpe, 

Jaa,  Qrant. 

Wm,  H.  Grant. 

W,  W,  Hatch  &  Bona. 

J,  D.  KtDDrEnBteEn. 

W,  H.  Larimer. 

Latta  Bros.  A  Co, 

Self  &  AuBt. 

OHEENCASTLE- 

O.  L.  Earlle.     . 
Chas.    Schlldmeyer. 
J.  H.  Steele  &  Son. 


Thomas  J.  Fawrot. 

E.  J.  Jeffries, 

J.  A,  Johnson, 

C,  M.   Klrkpatrlek, 


GREEmSBURO— 
Peter  Plekett, 

O,  I.,  Pulae  &  Co, 

Thomson   &  KeaalOB. 
HAMMOND— 

H.  Ahlborn,  740  State  St. 

Henry  Otto,  297  Sohl  St. 

WllUam    Pepperdlne,    242     Plum 
Ave, 
HUNTINGBU  RG— 

ChrlBt  W.  Boettger, 
HUNTINGTON- 

John  Barrett, 

Fisher,  Keefer  &  Bailey, 

peter  Poster. 

Ifcnry  Keller. 

Martin  Koch,  102  Cllne  St, 

W,  H,  Patterson. 

James  W,  Shock, 

Julius  "Weellng. 
INDIANAPOUS- 

Wm.  H, 


E,  Market  St. 


1724  S,  Meridian  St. 

Aikman  &  Schwert,  30th  and  Canal, 
Wm.  C,  Allen  516  N,  New  Jeraey. 
Wm,  Bosaert,  216  W,  11th  St. 
Joseph  Brennan.  1719  N.  Senate  Ave. 
Henry  J.  Bowes,  608  W.  10th  St. 
Da  via     C.     Boutin,     IT     Claypool 

BIdK. 
Wro.  Burch.  1419  Cornell  Ave, 
Jas.  Buakel.  2234  N,  Arsenal, 
August  Buthe,  1148  Evlson. 
Capitol  Paving  and  Construction  Co., 

1  Hubbard  BIk, 
Wm.  H,  Carlin,  1901  Brighton  Boul, 
Richard  M,  Cash,  40  E.  Wash.  St, 
Albert  Cllne,  302  Lemcke  Bldg. 
Horace  G.  Coldwell,  128  E,  Market. 
J.  K,  Cooper  &  Co, 
Frank  B,  Dearlnger.  610  Bates  St. 
Henry  L,  Dollman,  146  B,  Market  St, 
Dorrah  Brolhera.  1417  Ottawa, 
Wm,   H,   Dunlap,  1552  Lexington. 
Henry  Ernstlng.  326  N,  State. 
■Joahui  L.  Fatout,  6SE  N,  111, 
D,  H,  Fisher,  1619  N,  Arsenal  Ave, 
Dan   Foley.    840   English    Ave, 
L,  A,  Fulmer,  84B  Bngliah  Ave. 
Glen  Brothers,  112  Harris, 
Edward  M.  Graves.  Claypool  Bldg, 
Sami.  F.  Herron,  453  W.  IBth  St. 
Alvln  P.i  Hlohs,  10  Fitzgerald  Bldg. 
Herman  C,  Holle,  643  B.  Market  St, 
Loula  C,  Honecker,  13  Palmer  St, 
HooHfer  Bridge  company,  301  Indiana 

Trust  Bldg, 
Hooater    Construction    company.     301 

Indiana  Trust  Bldg, 
Jacob  D,  Hoas,  3328  Gale  <B). 
Indiana  Bermudei  Aaphall   company. 

Majestic   Bldg. 
Indiana     Paving     Brick     and     Block 

Indianapolis  Combined  Curb  and  Gut- 

Jaoka  &  Lebo,  32  N.  Delaware. 
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Thomas   H.   Jameson.    Builders'   Ex- 
Peter  Jochum,  21B  Detroit. 
Richard  Jones,  SOS  Torbet. 
Rutus  S,  Judd,  1924  Highland  Place. 
Wm.    P.    JunBClaua   Co.,    828-27    Mass. 

August  Raiser,  222  N.  Adelaide. 
Wm.    Kattau   &  Son,    464-e  Cedar  91. 
JdIIdk    Kelirr,    127    S-altom. 
R.  L.  KIne,  224S  Indiana  Ave. 
Ernest  A.  Kottlowaki,  525  S.  Pine. 
Fred  H.  Laakman,  ««  W.   St.  Clair. 
Frank  Lawson, 

Lewis  &  Graham,  S3  Ingalls  BIk, 
Henry  Maag,  11  Regent.  * 

George  W.  MeCray,  2137  N.  Senate. 
Meridian      Constrnctlon     Co..     26 

VlrslniH  Ave. 
Ellhu  W.  Milllkan.  2401  HciTtlndale. 
John   N.   Milllkan.   Sherman    House, 
l-ynn      B.      Milllkan,      SCI      Stevenson 

Building. 
Moon  &  Whitaell. 
Thomas  J.  Morse,  317  N.  West. 

Cornelius  8.  Nlen>1er,  1543  LexlnBton, 

I.  H.  Norman.  12S  E.   Market. 

Chas.  Nuerge  &  Co.,  1217  E.  Ohio. 

Charles  Pearce,  714  N.  Ill'nols. 

Wm.  Petrle.  1831  Hlghlar-d  Place. 

J.  C.  Plerson  &  Sail,  603  Majestic 
Bldg. 

Beverly  C.  Porter.  607  W.  11th  Bt. 

Jacob  F.  Prensch.  1116  Ollv;. 

Wm.  Prosser,  1440  E.  Tenth. 

Henry  E.  Relnkfng  &  Son,  101«  B. 
Market. 

Rlverelde  Constmellon  Co..  7  Clay- 
pool  Bldg. 

BenJ.   P.    Rogers,  22S  N.   Arsenal. 

Rogers  &  Dunlop,  116  N.  Delaware. 

Henry  C.  Roney.  laS  Park  Ave. 

W,  R.  Rubush  &  Sons,  1223  Wood- 
Benedict  I.   Schlanzer.   1336  Charles. 


InilianupoUt—Contiuued. 

Fred  Schrelber,  IBS  Palmer. 

John   A.   Schumacher  Co.,  82(1  K  EI. 

Clair. 
Waller  P.   Scott  &  Co.,  27  Kentucl 

Geo.  W.  Belbert.  When  Bik. 

Eugene  Sheehan,  602  N.  Oriental. 

Edward  Shlngler,  1010  Sterling. 

Jas.  E.  Shover,  21  N.  Alabama. 

Wm.  E.  Shover,  219  N.  Alabama. 

Shover  &  Austin,  322  E.  Market  St 

Hiram  T.    Sink,  609  E.   Michlgao. 
Smith  &  LarHson,  Hartlord  BIk. 
Henry  C.  Smlthera.  319  W.  Maryland. 
Ferd  C.   Smock  &  Co.,  427-8  Le      - 

Bldg. 
J.  L.    Spauldlng. 
Henry    Splelholl      &      Son,     Box  103, 


H.  H.  Symmea  Co.,   Room  2,  Board 

Persllon  P.  Tall,  3082  N.  Capitol  Ave. 

Robert  Thomas,  1798  North westErp. 

Van  Camii  Burial  Vanlt  Co. 

BenJ.  F.   Wade,  117  N.   Missouri. 

Western    Paving    &    Supply    Co.,   28 
Claypool   Bldg. 

The   P.   C.   Weyenberg  Co.,  911  Ste- 
venson Bldg. 

White  &  Harrison,   1135  E.   Pratt. 

Joel  Williams.  72  Ingalls  Block. 
,  Edward  R.  Wolt,  311  Lemcke  Build- 
Luke   WoodB,    2011   Tandea. 
IRVINGTON- 

John  Moore, 
KEND  ALLVI LLEJ- 

Ailoliili  Ada  ma. 

John  Delbele,  S.  Main  St. 
KOKOMO— 

A.  R.  Bowker. 

David  EYaiee. 

J.  C.  Rayle. 
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Kokomo—Conllnveil. 

Adam  Racori!. 

W.  F.  Ruddell. 

Spurgeon  &  Son. 
LAFAYETTE— 

Henry  H.  Budge. 

S.  9.  E^aton.         , 
!     Wm.  O.  EatoD. 

Wm.  Fray. 

Wm.  Jackson. 
■    O.  M.  Jumper. 

N,  B.  Moore, 

Parker   &   Yeagy. 
,     Jaa.  parlon, 

J.  D.  Richardson. 
I     Sanclers  &  Jamison. 
1     Snyder  &  Son, 

Byron  Sodders, 

Star  Construction  Co. 
LA  GRANQB- 

Henry  Shattlck. 
LA  PORTE— 

John  P,   Vankirk. 

Ullmore  A.  Downea. 

W.    Groves. 

Ben  Groves. 
LIGONIER— 

John  Blddle. 

John  Hays, 

Geo.  Hussey, 

A.  McNutt. 
L0GAN8POBT— 

Wm.  Bailey  (Plr.r.tcrir.s 
1  W.  Kloenne  (S.  T.). 

Geo,  Barnes  (CemenO,  : 

John  E.    Barnes  &  Sons    (Brick   i 
Slonel,  22S  front  St. 

David  L,.  Bush  fStone).  61X  North 

Michael      H.      BlUaon      (Street), 


St. 


io0«n«po>(— ConMnuetf. 

Wm.  B,  Shaler  (Street),  2211  High  St. 

M.  A.  Talbott  &  Co.  (General),  Boom 
3  EaUott  Bldg. 

Henry    Welgand    (Brick    and    Stone), 
613  Miami. 

Orlando  M.   Werner  (Plastering),   N. 
S.  Bartlett  1  E  Kloenne  (S  T). 

Eden    E.    WllllainB    (Plastering),    IWS 
Market  St. 

Andrew  Winters  (Cement).   M  Mich- 
igan Ave. 

Henry  J,  Wolt  (Mason),  76  Bates  St, 

Leonard   Wolt   (Stone),   IS  Columbia 
St. 
MABION- 

Chas.    W.    Barley. 

a  M.  Qrandy. 

Lewis  Hartshorn. 

Wm.    Hartshorn. 

Lefller  &  Bland. 

L.   C.   Llllard. 

John  McDonald. 

Miller  &  Williams, 
MARTINSVILLE— 

Burton   &   Prat  her.  ' 

S.    J.    Mandevllle. 

Henry  Russ. 
MICHIGAN    CITY- 

Judson   Alexander,   217  E.   4th   St. 

Chas.  De  Witt. 

Ohming  Bros. 

Aug.   Schneider. 

Jas,   Southard. 

Aug,  Schneider  &  Son. 

mishawAka- 

A.  a  Hees. 

Henry  Schmldi. 
MITCHELL— 


r  J.    Gnllion    (Cen 


?nt). 


August  F.  Gleltze  (Brick  and  Stone), 

415  W.  Market. 
George      F.      Heltzman     (Brick    and 

Stone),  1T13  George  St, 
Wm.  Hupp  (Street),  318  Linden  Ave, 
J,  E.  Gibson  &  Co.  (Brick  and  Stone), 

BIS  North. 
George  W.  Knight  (Cement),  1203  To- 
ledo St, 
Jeter  J.   LInggulst   (Brick  and  Stone), 

«6  W.   Market  St. 
Lux  &  Talbot  (Stone).  3  Elliott  Bldg. 
Archlhald    McDonald    (Cement),    1400 

Market  St. 
James    McElheny     (Plastering),     1503 

Market  St. 
John  Medland   &  Sons     (Brick     and 

Stone),  n  Bel  River  Ave. 
Charles  E.  Moiehead  (Plastering),  N, 

W.  Cor.  Bartlett  and  Kloenne  (S  T). 
Scott   E.    Price    (Brick     and     Stone). 


Cor.  D  a 


e  Sts. 


.  Coler 


ford. 


.  Brown,  707  E.  1 


Jam 


i  Carp 


r,  919  E 


/■ashlngton 


William  Dakln.  217  W.  Wlllard  8t, 
Thomas  P,  Duke,  52!  S,  Grant  St. 
J,  M.  (3ee.  122  N.  Dill  N.  C. 
Michael  Glaser,  1005  Center  St. 
Lee  M.  Glass,  210  E.  gth  St. 
J,  W.  Golenor,  13OT  8.  Beacon  St. 
O,  J.  Hager,  S.  W.  Cor.  Elm  &  High- 
land Ave. 
Hamilton  &  Snyder  310  E.  Gilbert  St. 
Grant  Hancock    1345  Klrby  Ave, 
Marlon  Halhanav    305     N.     Jackson 


Philip  Hedrick   622  W.  Howard  St. 
W    H    Hickman    719  Powers. 
Geo    H    Hlgman    117  E,  Seymoi 
Indiana  Bridge  Co 
Chas    B    KelUr 
Oicar  KlebW    7m  W    Main 


SI. 


s  St. 
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St. 

George  Lowe. 

James  B.  Ludiow,  217  E.  Howard  St. 
John  W.  Mai.  1501  S.  MadiHon  St. 
D.  C.  Mitchell,  ei4  E.  Howard  at. 
J.  S.  Moore. 

Wm.  H.  Moore.  807  S.  Monroe  at. 
Morrow  &   Morrow,  518  E.   WaBhlng- 

ton  St. 
Chas.  B.  Nicewa cider,.  307  E,  Jackson 

a  I. 
John   W,    NorrlH,   202   Riverside  Ave., 

Riverside. 
E,  J.  Pearaon,  alley  between  Main  & 

Jackson,    w^3t  of  Franklin. 
N,    B.    Powers,    3lfi    Whee}lnK      Ave., 

Riverside. 
John   D.    Ridge,    1127   E.    Washington 

St. 
H.  C.   Russey. 

Isaac  W.  SayJer.  «7  S.  Council  81. 
Ezra  Searles,  81«  E.  W^ashlngton  St. 
Martin  Shafer,  UOl  E.  Wlllard  St. 
Leander  Shaver.  521  S.  Grant  St. 
Samuel  O.   Sheller,   Cor.   Berlin  and 

B.   aHopbell.   HB  B.   Gilbert   St. 

Albert  N,    Shuttleworth. 

John  W.  Souders,  llll  E.  Jackson 

Stable  &  RIesle,  216  W.  Main  St. 

L.  Stogdell,  1201  Powers  St. 

John  H.  Stover,  510  W.  Howard  9t 

Chas.  Ferd   Van  Deveer,   626  J«.  Jer- 

ferson  St. 
Isaac  W.  Whltemyre,  804  W.  Main  St. 
L.  G.  WilUamB,  517  E.  Charles  St. 
Simeon  Wrtght,  1122  W,  22d  St. 

D.  V.   Zimmerman,  1103  W.  1st  8t 
NEW  ALBANY— 

Squire   Seattle,  15!4  N.  Ist  St 

Louis  Btel,  1915  Charlestown  Rd. 
NETW  TRENTON— 

Loula  Brow. 
NOBLBSVILLB- 

Hiram  Avfry. 

E.  F.  Cotting:ham. 
H.  D.  Gray. 
Helnzmann  Bros 
Isaac   P.    Kelser. 
L,    B.    La n ham, 
Cal.   Stafford. 

NORTH  MANCHESTER— 

Jonas  Grossnlckle, 

J.    P.    NottzKer. 

Jno.  D.  Spurgeon. 
NORTH  VERNON- 

J.    B,    Miller, 
OAKLAND  CITY— 

Chas.  Alexander 

T.  J.   Bacon. 

Jo.  Beard  si  ey 

Frank  Llniv. 
PENNVILLE— 

Phimp.s  &  Palley. 


PERU— 

Michael  Burke. 
PLYMOUTH— 
Wm.  McDuffle. 
Jacob  Neas. 
E.  Price  &  Sons. 

PORTLAND- 
E.  W.  Buck,  Box  291. 

Geo.   Loyd. 
William  Stephens. 


Warren  &  Rush. 
RICHMOND— 
Christian  B.  Burkhardt  (artlf,  stone) 


N.  Ninth  St. 
Frederick  Grottendlck   (street  nav.l, 

51  S.  2M. 
Henry  J.  Hasecoater  (general).  2J(  a 

12th  St. 
Joseph  N.     Hodgln     (general),    Cor, 

17th  &  N.  B, 
Wm,  Lee.  406  N.  6th  St. 
Henry  Miller  (street  paving),  22T  S. 


Wm.  Rehling  (cement  w'k'rs),  m  8. 

6th  St. 
(Jeorge  W.  Simmons  (cement  Wk'ra), 

210  N.  7th  St. 
G.  W.   Sumption. 
Aug.  A.   Turner. 
Wm,    Wagner. 
Fredk.  Waking. 
RISING  SUN— 
James  Harris, 
Geo.   W.  GIbbs. 
ROCHESTER— 
A.  F.  Bowers. 
Carter  &  Onatott. 
D.  L.  GBSldll. 
Jno.   HIU. 
Marsh  Hill. 
ROCKVILLE— 
Jos.  A.  Brltton, 
L.  W^.  Brown, 
Edgar  Jerome. 
Ferguson  &  Co. 
Patton  &  Lanar. 
RT-SHVILLE— 
Samuel  A.  Glore. 
Oglesby  &   Kelley. 
J.   Hill  Vance. 
SALEai— 
Geo.    Carroll, 


Hlra 


Smock, 
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SELLERSBURG— 

Bamett.  Botlorft  &  anofigraas. 

A.   B.   SnodBTasB. 
,   SEYMOUR— 

Frank  B.  Short. 

W     B.    Stewart, 
,      Withers  Bros. 
BHELBYVILLE— 

Butler  &  Smith. 
,    SOUTH    HKND— 

Hugh   Anderson. 

T.  C.  Barnes  A  Soiu. 
'      Harry  N.   Bamea  &  Co. 

Chaa.    H.    Bruce. 

C.  H.  Defree*,  31B  S.  Tartar 

lleadley    Bros. 

atanlsy  &  Shank. 
SPENCER— 


labbs. 


Chaa.  W.  Green. 


:.  Mas 


.  P    Slinkard. 
TELL  CITY— 

John  Clearwater. 

J.  M,  CooDer  &  8on. 

Fred  Miller. 

Prank    Sehoenberger. 
TERRE   HAUTE- 

Chaa  W.  Abbott. 

AQHU«t   Fromme.   Ttb   i 

F.  ll   Glebel. 

Indiana  Construction  Co. 

A.    H.    Judd. 

R,  S,  Judd.       . 

KniBley  &  Earl. 

Fmnk  P.  McGlnnlB. 

Jacob  Milter.' 


Geo.  A.  Peters. 

Relman  &  Steig  Co. 

Terre    Haute    Artlflcal   Btooe   i 

J.  B.  Voorhees  &  Co. 

Chaa.  Wallace. 
THORNTOWN- 

Hawe   Camiack. 

G.  A.  Young. 
TIPTON— 

jrter,  Bowlln  &  Hadley, 
VALPA  HA  ISO- 
John  TJndahl. 

McGiUiandy  A  Hugart 
VEVAT— 

ThoH.   J,    Gordon. 

John   F.    Plew. 

Chas.   Sabberton. 

Fred   Sabberton. 

Wm.  Sabberton. 


VINCENNES— 
Jas.   prleae. 

Casper  &  Wm.  Bey  man. 
'  John  Hartlgan,  12  a.   2d   E 
J.    D.    LaCrolK. 
TV.  H.  MOore. 
John  Seligman. 
Ben  Vatchett. 
WABASH- 
Thos.    BrldBes    Son. 
Philip  Hipsklnd  &  Sons. 
I-ambert  Broa. 
Edward  Smith, 
mlth. 


Thoa.  M.  Le  Hew  &  Son. 
WASHINGTON- 
Noah  Boeard,  1400  B.  Grove. 

John  W.  Feagana,  704  W.  Wain 

Relster   Bros. 
WEST  lAFAYETTE- 

Nathan'al  B.  Moore.  N.  Vine  S 

Sanders  £  Jamison. 

Samuel  Snyder,  Grant  &  State 

Byron  Sowders,  Vine  &  Columh 
WHITING— 

W,   P.   Brunt. 

G.    H.    HI II lard. 

Mahon   &   Laverty. 

Jerry   O'Nell. 

Wm.    Sohnlderwent. 


Stephen  Parcel. 
WINCHESTER- 

WOLCOTTVI  LL.B- 
H.    C.    Brown. 

ion' A. 

ALGONA— 

A.   M.  Coan. 

Cowan  &  McMurray. 
AMES— 

A.  L.  Gardner, 
ANAM08A— 

E.    C.    Holt. 

J.  K  Powera. 


Con   En  right. 
BELLE  PLAINE— 

Palmer  Broa. 
BURLINGTON— 
O.  M.  Burris,  60B  JefTersi 
Pesemtn  &  Miller. 
Fred  Hoppman. 
Geo.  KMechbaum, 
Frank  Landell. 
Lyda   &   Co. 
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CEDAR  PALLH- 
Jeff  Blahop. 
Coomb*  A  8<na,  1401  IV.  Stk  St. 

Phi  loot  &  Carrlgan. 
Jas.  Robinson. 
W.  A.  Robin  eon. 
CEDAR  RAPID8- 
Jobn  Anderaon. 
R.   L-  Bowe. 
Boynton  &  Warrlner. 
P.  M.  Brown. 
W.  A.  Bdgjr. 
Pord  &  Dela  Hunt. 
Jackson  ConBtrucOon  Co. 
W.  O.   Johnson. 
Murray   Bros. 
Budd  Snouter. 
I^  Wallace  &  Son. 
Wardle  &  Teager. 
CHARITON— 

8.  h:  Halloy. 
CHARLES  CITT— 
W.  C.  Collins. 
Henry  Crala. 
J.  L.  JobnaoD. 
C.  KuhnlB. 
Chariea  S 


17th. 


S.  Shoecraft  &  Son. 

Smith  &  Ockis. 
CORYDON— 

J.  G.   Brazil. 
CRESCO— 

Seth  Pearson. 
DAVENPORT— 

P.  Connelly,  3W  E.  10th. 
Corry  &  WernenUn  Co. 

Davenport    Granitoid    Co..    205    Brady 

Flick      &      Johnson      Const.    Co.,    63 

Schmidt  Bid. 
D.  A.  MoGirgln,  228  H.  12th. 
Trl  City  Const.  Co..  3§  Masonfc  Tem- 


J.  E.  All^n. 

Butcher  &  Storey,  B27  B.  Walnut. 
J.  W.  Campbell.  HolUna  Blk, 
Capital  City  Brlok  &  Pipe  Co. 
J.  H.  Chenoweth,  IBIB  Lyon. 
Des  Moinea  Asphalt  Co.,  213  5th  St. 
Flint  Brick  Co.,  210  6th  St 
Timothy  O'Brien  &  Co.,  9)8  10th  St. 


Millard  &  Symmes. 
COUNCIL    BLUFFS— 
L,  C.  Besley,  1601  N.  Broadway. 
J.  B.  Connor,  11(W  S.  4th. 

1  Hughes  &  Son,  90a  S  3rd. 
1  Rooflue  Go. 
S.  W.  Reynolds  &  Sons,  901  7th  A' 
Welsbans  &  Holbrook.  30£ 
E.  A.  Wickham  &  Co.,  19 
Wlckham    Bros.    19   Scott. 


Dei  Moinct— Continued. 

N.  W.  Stark  &  Co.,  Equitable  Bldg. 

J.  B.  TouBsalnt,  6IS  High. 

Fremont  Turner. 
DUBUQUB— 

Wm.   Baker. 

Blake  Roofing  Co. 

Byrne  A  Saul. 

T.  3.  Donahue. 


E.  J.  Evans. 

Jno.  Llley. 

O'Farrell  &  Norton. 

Portland  Paving  Co.    Jas.  Lee.  Mer., 

207  W.  Locust  St. 
Steaok  &  Llneham. 
J.  Y.  Streek. 

Matthew  Tschlrgl,  Jr.,  46  Henlon  St 
EAGLE  GROVE— 

Joe  Wltiel. 
BLDORA— 
W.  S.  Allison  &  Soft. 
Wni.  A.  Kyle. 
M.  M.  Mull  ford. 
Shirley  &  White. 
BSTHEBVILLB— 
F.  Miller. 
Ed.  Nourae. 
PAraPIEU)— 
William    Cook. 
William   Donaldson. 
Archie  Gilchrist. 
Richard   Way. 
Jno.    Z.    Wildman. 
FT.   DODGE— 

Prank  McCann. 
FT.    MADISON- 
B.  Lantry  Sons. 
Ft.  Madison  Construction  Co. 
GRINNELL— 

R.   G.    Coutts. 
INDEPENDENCE— 

D.  C.  Sheehan. 
■IOWA  CITY— 
John  L.  Berry. 
J.  S.  Farrell. 
Thoa.    Hanlon. 
Wm,    Horrabln. 
John  B.  Laaer. 
J.   Oabocne. 
Sam'l   Tomlln. 
KEOKUK— 
Cameron  &  McManus. 
Tom  Dwyer. 
Jno.  Eastllne  &  Co, 
McCutcheon  Bros. 
McManus  &  Tucker. 
Jas.  McNamara  &  Sons. 
F-  B.  Stamms. 
LB  MARS- 
L.  B.  Fbiu. 
Barney  Kramer. 
Chas.  D.  Symmes. 
MALVERN— 
J.  W.  Hartley. 
R.  L.  Hammond. 
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.  MARSHALLTOWN— 

J.  F.  Athlnaon, 

C.  C.  Gllinan. 
MASON  CITY— 

Farrell  &  White. 
'    Geo.  Gabler. 

W.  P.  Gardiner  &  Co.. 
I      Gamer  &  Kropl. 
I    J.  H.  KlUmar. 
1      J,  G.  Melson,  m  W.  Uth  Bt. 
I     KapAmore  Jit  Co. 

Einil  Tobalng. 
'  Irving  "Wells. 
'  W0NTICEL.LO— . 

Conner  &   IJBhttoot. 
MT.  PLEAaANT— 
Purflle    &    Norman. 
■  auaCATINE— 
E   Baker. 
P.   J,    Murphy. 
NEW   HAMPTON— 

I.  H.    Roberts. 
OELWEIN— 
G.  W.  Eller. 


OSCEOLA— 

Z,   T,    SchroWP. 

OSKAIjOOSA— 

C  W.   Blake. 

I     G.   H.   Carlon   &   Son. 

I      Edw.  MathewH. 

!      C.    P.    Slpes.' 


J.  J.   Courtney. 

Chaa,   McDevltt. 
SHELDON— 

V.  E.  ■Wade. 
SHENANDOAH— 

P.  S.  Burkhard. 
SIOUX  CITY- 

L.  N.  Angess. 

P.  X.  Babue. 

R.  F.  Baker  Co.,  412  Brown  Bik. 

L.  ChrlHtlanson  &  Co. 

Com   Palace    Cement   Worka,    P. 
ComoU,  Prop.    Box  297. 

R.  P.   Hanlon  &  Co. 

Hansen   Bros. 
STUART— 

James  Herron. 

Joseph  Morrison. 
TAMA— 

Tama  P\]undry  & 
TIPTON- 

B,  F.   BosBert. 

David  Irmls. 

J.  F.  Leefers. 

John  Wlckman. 


R.   Hale. 

WATERLOO— 

F.  N.    Eastman. 

D.  P.  FauB. 
L.  B.  FaUB. 
Wm.  HettB. 

Nathan  Moothart. 

H.  L.  Newton.  617   MuOttrrr   St. 

J.   F.     Schlfterdaker,     127     N.     Mul- 

WAVERLY- 

Frank  W.    RuBsell. 
WEBSTER  CITY— 

C.  E.  Atkinson. 

BrlKB  &  Klareland. 

W.  J.  ZlWerall. 
WINTERSBT— 

Harry  Clearwater. 

A.  L.  Foster. 

KANSAS. 

ABILENE-  , 

J.  li  Kruger. 
ARCADIA— 

A,  H.  Bourne. 
ABGENTINB- 

Brown  &  Dodoon. 

Drolllnger  &  Barrel 
poll  tan   Ave. 

G.  W.  Gully. 
ARKANSAS    CITY— 

J.   H.   Brown. 
ATCHISON— 
Thomas    Beattle. 
M.   J.   ClDzea. 
R.   W.   Kelly. 
McAuly  &  Brynlng. 

E.  S.  Wills. 
L.   Wines. 

CHERRYVALEJ- 

Adams   &   Behner. 

J.  H.   Brewster. 

G.  W.   Brewster. 

Thos,   Pettlgrew. 

L.  a.  Skelton. 
CONCORDIA— 

J.  H.  Cleary. 

T.    P.    Larson. 

A.   LlnvlUe. 

W.  T.  Short. 
COUNCIL  GROVE- 

Joseph  Aie. 

J.  W.  Colyer. 

P.  8.  Martz. 


«7  W.  Metro- 
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EMPORIA— 
J.  M.  AndeTBOn. 
E.  Daniels. 
E.  F.  ^raBU^. 

D.  L.   Thomas. 
BPHRATA— 

BpkratB  BIcetFle  Co. 
BUREKA- 

C.  B.  Chandler. 
PORT  SCOTT— 

E,  P.   Bowen. 
GoodlBQder  Lbr.   Ca. 
E.  J.  March. 

John   McDonald,   682  9.    Main. 
E.  E.  Strothcr. 
GALENA— 
Barker  &   Son. 
Wm.  Qoff. 

B.  UlLard. 

J.    W.    McClung. 
Q*o.  W.  McCullough. 
J,  W.  Rupert. 
W.   H.   StephenHon. 

C.  H.   W.   Sturtrldge. 
OARNETT- 

J.  W.   Barndt. 

Jno.   SlumD. 

Wheel  on  &  Dookendort. 
GIRARD— 

Glrard    Brick  Co. 
HIAWATHA— 

John   Krebs. 

Wm.   Helter. 

J.   K.  Hlrth. 
INDEPENDENCE— 

T.    D.    Brewster. 

Jas.  Carter. 

J.   W.   GlasB. 

W.  H.  Klney. 

3.  A.  Smith. 
lOLA- 

American  Const  luctli^i  Co. 
KANSAS  CITY— 

Allen  &  Alien.  BS!  Osage  St. 

Allen  &  Dumas,  SK  8.  6lh  St. 

G.   J.   Anderson,  844  Ohio  SI. 

J.  H.  EabMtt,  1024  Barnett  St. 

H.  W.  Bachnian,  713V4  Lyon  St. 
N.  D.  Bass.  202S  Darby  St. 

I.  N.  Bennett,  1608  N.  5th  St. 

I.  D.   Blackburn.  820  Everett  St. 
J.  L.  Bright.  737  Tauromore  St. 

H,  R.  Brown,  1S02  N.  3d  St. 
J.  W,  Brown,  2115  N.  Bih  81. 
J.  F.  Buckley,   1016  Bait.  St. 
Robert  Burton,  26  N.  6th  SI. 
W.  J.  Butler,  628  Mlnii.  Ave. 
D.  E.   Caswell,  443  W«shn,   St, 
D.   N.  D.   Clark.  S34  Sandusky  St. 
J.   C.   Consaul,  728  ParaHel  Ave 
W.   H,   Crlswell.  1310  N.   Third  St. 
J.   H.   Crow,   262  8.    Tremont  St. 
a.  J.   Davidson,  1431  N.   Fifth   St. 
M,    H.   Deavey.   731  Armstrong  St 
J.  T.  Dempsey,  660  8,   First  8t. 
Joseph  Diamond,  36  N.  Second  St 
Thomas    Downs,    534   Ann    St. 


Jfaniaa  CHf—CoiUinueit. 
Eugene  Dreler.  311  N.    Ninth  St. 
"     ~     ~       ,    Sixth   St. 


R.   B.   Elliot 


S  N. 


T,   8,    B^-ans,  647  OrvlUe  St. 

M.  J.  Faublon,  837  8.   Bait.  St. 

J.  W.  Ferguson,  51S  N,   Seventh  St, 

L.   G.   Ferguson.  570  S.   Park  St. 

William  Fletcher.  1600  Armstrong  St. 

P.    C.    Foster,    2   Perry    St. 

P.   L.   Fiink,  645   Tauromore  St 

E.  N.  Garcelon,  731  Homer  8t. 
Jeremiah  Grlndrod,  344  Ann  St. 
P.  A.  Hager.  236  N.  8th  St. 

T.  F.  Hannan,  Sll  New  Jersey  St. 
I,  L.  B.  Henderson,  817  S.  Bth  31. 
J,  M.  Hines,  860  Orvllle  St. 
W.  P.  House,  T20  Ferry  St. 
James  Howlson.   1137  Locust  St. 
C.  H.  Inge.  1235  Orange  St. 

F.  J.  Johnson,  53  8.  Sth  31. 
J.  W.  Jones,  1000  Osage  St. 
Kansas  aty  Cement  Sidewalk  Co. 
Leonard  Kemp,  508  N.  5th  St. 

_     P.    H.   KrelBher.   739  Armstrong  St. 
John  Lahey.  413  Miami  St. 
William   Ledbetter.  J12  Everett  St. 
A.  H.  Lytte,  991  Mtaml  St. 
H.  J.  McCashIn,  534  Barnett  St. 
J.  T.  MoCaulley,  629  Sandusky  St. 
T.  M.  McCauiley,  1043  Neb.  Ave. 
Proctor  McCormick,  16l«  N.  Sth  St. 

F.  A.  Melvln,  630  8.  Sth  St. 

J.   M.    Miller.   746   Sandusky   St. 
William  O'Connell,  644  Barnett  St. 
C.   8,   Otto.   619  New  Jersey  St. 
C.  L.  Peterson,  427  Dugarro  St. 
prather  &  Howe,  747  Minn.  Ave, 

G.  M.  Reeds,  259  N,  gth  St. 
T,  C.  Russell,  21U,  N.  6th  St. 

E.  D.  Ryan,  914  S.  Bth  St. 
Charles  Schlosser,  1300  Ohio  St. 

C.  A.  Schogren.  272  N.  6th  St. 
S.  S.  Sharpe.  2210  N.  lOtb  St. 
A,  H.  Sibley.  4  Franklin  St. 
Joseph    Small.    822   Tauromore   8t. 

D,  F.  Smith,  337  SpUtlog  St. 
J.  A.  Smith,  1720  N.  Bth  St. 
J.  P.  Stanley,  817  Barnett  St. 

F.  H.  Taylor,  748  Sanford  St. 
J.  W.  Taylor.  827  S.  Mill  St. 

G.  W.  Thompson,  6IB  8.  6th  St, 
C.  M,  Thorre,  83B  S.  10th  St. 
W.  H.  Weaver.  740  Barnett  St. 
T.  J.  Williams,  616  N.  9th  8t. 
Eugene  Woodcock,  719  Lyon  St, 

LEAVE  N  WORTH— 

Ohapln  &  Greevor. 

Owen  DufTy. 

A.  H.  Gelger. 

John  McGulre. 
MARYSVILLE— 

Wm.    Dougherty. 

Theodore  Ham  met!. 

Theodore  Hahn. 

Peter   Rozlna. 
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John   Bhb 
J.   I 


IfsKlBUlp. 

Sam-1,   Parker. 
OLATHE— 

Geo.  Abbott, 
'     M.  McCarthy, 

Capt.  Carpenter. 

3aa.  CosKrove. 
I  Jesse  KIne. 
I  'John  Heaton. 
'  OSWEGO— 
I  George  Jones. 
!  Fred  Klnslow. 
I      John  White, 

OTTAWA— 
I      El   a.   Dean   &  Co. 

Dan'l   Miller. 

Flerson    &   Johnson. 
NEWTON— 

Fi^nk    EA'ana. 

Al  Moore. 
PAOUV— 

Geo.  Howard. 

Syl  Morgan. 

John  Taylor. 
PARSONS— 
■Nicholas  Anderson,   903  Lincoln  St. 

J.  M.   Hardman,  ISM  Johnson  St. 

J.  1..  Medarls.  3)14  Morgan  St, 

Charles  McBrtde,   1141  Johnson  St. 

James   Ray,   1405   Belmont   St. 

John  F.  Van  Meier,  1731  Forest  St. 
PITTSBURG— 

Fred  MoHsmann. 

A.  A.  atanart. 

H.  White. 

Fred  Wlswell. 

R08e:dai,e:— 

H.  R.  Cralne. 

Geo.  H.  Johnson. 

J.  H.  Taylor. 
SALINA— 

F.  J.  Bmery. 

Wni.  Keeler. 

John  A.  Nelson. 

August    Nelson. 

J.   T.    Norton. 

Fred  H.   Quincy. 

W.  w.  w^atson. 
STERLING— 

Robt.   Alllngton. 

Thos.  Betts. 

T.  A.  Carson. 

D.  Cleghorn. 


J  as.    Morris. 
TOPEKA— 
Frank   Blanch. 
C.   Council. 
Cuthhert  &  Sargent. 
Hanley  &  Co..  4JS  W.  Gordon  St. 
M.   Heery. 


WEIR  CITY— 

Robt.    J.    JoncSL 
WELLINGTON— 

W.  P.   Beaton. 

Chas.   Cooper. 

D.    Murphy. 
WICHITA- 

J.   W.   Burton. 

J.  W.  Koonti. 

A.    L.    Laird. 

C,    H.   Sumption. 

KBNTVCKV. 

ASHLAND— 

Davidson  &  Kins. 
J.  J,  Gates  &  Co. 
Jno.  O'Kfelly. 


•  BOWLING  < 
R.  Underwood, 
COVINGTON— 

ArHliclal  Stone  &  Tile  Co., 


Artinclal    i 


'    Co.,    822 


John  McKenna  A  Son,  ISOI  Greenup. 
Jas.  Sterten. 
T.  W.  SplalCH. 

Jerry  Sullivan.  g6  Howell  St. 

ElB  worth    L,     Woods,     Edwards    ft 

George. 
Robert  Woods,  iee»  Edward. 

CYNTfflANA— 

J.  R,   Polndexter. 
J,  A,  Smlser, 


Fred  Gerrein,  313  Sth  St. 

John  Trawi,  1st  and  Clay  Sts, 

FranJi   E  Walter, 
EARLINQTON- 

Geo.   Parns worth. 

Lee  Oldham, 

M,   McCord. 
FRANKFORT— 

W.    E.    Bosworth, 
•      Mason,  Hogo.  King  ft  Co, 

Bon.   F,   Morrison. 

E  Power.  AbI, 
FRANKLIN— 

Thos,    H.    Ford, 
GLASGOW— 

E  R.  Davis. 

Geo,   H.   Manslleld. 
HARHODSBURG— 

Robt.  E^dgers, 

J,  W    Robarda. 

J.  M.  Smith, 
HENDERSON— 

P.  C.  Kyle. 

Ed  MOTilcn. 

R.  P.  Farmaworth, 
HISEVIT.,LE— 

Welby  Ebert, 
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HOW  TO  HELP 
BUSINESS 


In  plans  for  building  up  business 
reputation — really  the  first  essential 
step — and  for  getting  business,  the 
best  help  at  the  least  expense  is  in 
good  advertising. 

In  the  matter  of  advertising  we 
have  all  that  is  good. 

Look  through  MUNICIPAL  ENGI- 
NEERING Magazine  and  you  will 
see  that  we  have  good  advertisers 
— we  don't  want  any  other  kind. 

The  service  to  them  is  so  good 
that  many  of  them  think  it  is  all 
they  need. 

If  you  seek  business  in  our  field 
you  need  our  help. 

In  our  field  we  know  what  we 
can  do.  We  don't  hesitate  to  say 
that  we  can  do  about  all  that  can 
be  done. 

We  cover  the  field  thoroughly, 
we  study  if  constantly,  we  are 
closely  in  touch  with  it  everywhere. 

Our  organization  embraces  the 
best  ability  and  the  most  thorough 
service. 

This  is  the  help  you  need — it  is 
the  kind  that  will  do  more  for  you 
than  all  other  at  less  expense. 

Write  to  us  and  ask  us  what  we 
can  do  for  you — if  we  can't  help 
you  we  will  tell  you  so — if  we  can 
we  will  tell  you  how,  and  that  is 
what  you  want  to  know  if  you  are 
progressive  and  wide  awake. 

Municipal  Engineering  Co. 


SeeWliat  Others  Say 
Uout  Our  Service 


In  Til  D«yi 

ChlMsa,  HI..  Nov.  34.    190a. 
nunlclp^  EnKlneerlnx  Co. 

CkniUemn:  Uut  month  wc 
placed  an  ■dvertiwrnent  In 
your  n^gmzlne,  which  tp- 
prared  forlhellnttlmelntlie 
Nav«nbernumbcr,andwlikb 
Bave  u>  the  bcoeftt  of  your 
■dviDcc  Inforautlon  bulkiln 
Mrvke.      Front  tbU  bulldU 


wbkh  Ii 


r  concrete  mlila^  me> 
1.  within  ten  days  after 


luni  have  been  reailiedi  and 
bef  to  eipreai  our  apfirecl- 
BtloD  of  your  nagazlne  ■>  en 
•dvcrtlslnKniedlun.  andalM 
the  Ereat  help  which  year 
bullethi  service  bac  proved  to 
ua.  Vo«n  very  truly. 
McKELVEY  CtmCRBTE 
MACHINERV  CO. 


Chicago.  III.,  Oct,  31. 1900. 
The  nmilclpal 

^WlitccTinE  riaaailne. 

DearSIra:  TheflntofJaa- 
uery  iail,  we  placed  an  ad- 
vertlaesient  In  your  riaga- 
zlne,  and  also  aubicrlbcd  to 
une.  Bellevlna  that  credh 
should  be  ^ven  when  due, 
we  desire  to  write  and  advlie 
you  that  we  have  secured, 
throuih   the   advance  Inlor- 


and  In  fact,  we  have  secured 
throueh  your  nanzlne  one 

Sb  ofwhlch  we  knew  noth- 
S  before,  4>'hlcli  nore  tban 
repays  U5  lor  tlie  coat  of  the 
advertiienievt. 


biy  yoB  have  the  same  desire 
In  tnl*  line,  we  write  you  ai 


o  you  you  are 


my  « 
tllbi 


CONTRACTORS  AND  LARGE  USERS  OF  CEMENT. 


HOPKINSVILLE- 


Harxy  Oooodln. 
R,  G.  Ooodln, 
R.  L.  Gocidln. 
Theo.  Strons. 
1.EX1NGTON-. 
DlHehay  &  Hane 
F.  F.  Justice. 
Hume  Conatruct 
N.  B.  -Wlnlsv. 


C.  H.  Alsmeler,  2S09  W.  Market  St. 

J.  C:  BaJley.  1204  Preston. 

Joseph  Butterholl,  1318  B.  Jacob  Ave. 

Brechenridse  Asphalt  Co.,  35S  14th  St. 

Wm.  Carwell,  661  3d. 

E.  L.  Colston,  55  Bismarck  Ava.,  'W. 

of  27th  St. 
Jaa.  Coyne.  314  W.  Main  St. 
Joseph  Cornell.  1226  18th  St. 


H.  8.  Davison,  1052  2d  St. 
P.  J.  Donahue,  112(1  W.  Main  St. 
J.  Guy  Everett.  1123  W.  Market  St. 
Falls  City  Artificial  Stone  Co.,  U4  B. 

Main. 
L.  R.  FlgB,  453  W.  Jeff.  Bt. 
Chas.  F,  Pitch,  Main  oor.  Wensel. 

B.  F.  D.  FltBch,  2716  Virginia  Ave. 
J.  J.  GealBon,  644  W.  Jeff.  St. 
Adam  Gnau,  1311  Elst  St. 

G.  W.  OosBeU,  39T  Bth  Bt. 

H.  a.  Gosnetl,  1,  127  Bth  St. 

R.  G.  HalrlclnB,  154S  prentloe  St 

G.  U.  Houser.  610  Clay  St. 

G.  'W.  Jones,  Z70S  High  Ave. 

R.  H.  King.  1013  Ash  Bt. 

LaulBvllU  Arllflclal  Stone  Co.,  261 
Etb. 

Louisville  Contracting  Co.,  915  Colum- 
bia BMCE. 

M.  T.  Lewman  &  Co.,  816  Columbia 
Bids. 

Chas.  V.  Mehler.  345  5th  St. 

Wm.   H.   Miller.   643  26th   ST. 

W.  H.  Montgomery,  242S  Park  Ave. 

John  McCflrtv,   12»  13Ih   SI. 

NatlonBl  Roaflnv  A  SHVpIr  Co., 
140  W.  Mm  in  St. 

Jos.  Novln,  1717  W.  Chestnut  St. 

W.  F.  Nugent  &  Bro.,  238  5th  St. 

Tyler  Owens,  806  Equitable  BWg. 

C.  C.   Pote,  1820  W,  Walnut, 
Pyne  &  Yates,  1127  W.   Main. 
Uoyd   Redman,    1812  Hancock. 
F.  J,  Saffran,  512  E.  Ky. 

D.  Bhannahon  &  Co.,  510  Columbia 
BldK. 

L.  J.  Simon.  1300  12th  SI. 


Wlllard  &  Cornwell,  Columbia  Bldg. 
W.  A.  Wilson,  1810  W.  Jeff. 

B.  S.  Wltton,  2643  Beech  St. 
Jeremiah  Williams.  JSO  W.  Walnut. 
Whitney  Artlflolal  Stone  Co.,  315  5th. 

MADISONVILLE— 

W.  C,  Mann, 

M.  C.  Reynolds. 
MAT  FIELD— 

J.  C.  Beiote, 
'    Jacob  Hooper. 
MAYSVILLE— 

Purneil  Bros. 
NBWPORT- 

Harry   E.   Brawlev. 
ThoB,  C.  Brown,  210  York. 
Joseph  Collspy. 

FltzBlmmons  Bros..  12th  &  Brighton. 
Geo.   B.   Smith. 

Chas.  Splnks  &  Son,  121  E.  6th. 
OWENBBORO— 
C  B.  Dawson. 
Badger  &   Welch. 
J,  N.  Grady. 

C.  C,  Hooper. 
Geo.  C.  Litlell, 
J.  J.  Williams. 

PADUCAH— 
Jacob    Brlderman. 
Chamblaln  &  Murray. 
Joseph  Dringle,  Jr. 
Al.  Hymarah. 

F.  W.  Katterjohn  &  Sons. 
J,  E.  Williamson. 

PARIS- 
Tbe   Art   Stoae   Woi 
yUmOay  Jt  Son,  Pr«i 
RICHMOND- 

d'.  H.  Myers. 

G.  H.  Myers. 
Samuel  Rice. 

D.  Shanahan   &  Co, 
Turpln.  Stone  &  Co. 

SHELBYVILLE— 

Morris  Brown. 

L.  H.  Gruber  &  Sons. 

Timothy   Megane. 

Daniel   O'Leary. 
WINCHESTER- 

H.  Brent. 
Horace  C 
M. 


>Tk    Co. 


Hen 
J,  &  i 


I.OIIISIANA. 
ALEXANDRIA— 

Hoffman    &   Wilson. 
Jno.  Runshang. 
L.    A.    Stafford. 
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BATON  ROUGB- 

H.  J.  Allen. 

Jaa,  D.  Bronn. 

Geo.   Lege. 

R.   L.   Pruyn. 
EKJN  ALDSON  V  110.0— 

J.   D«alBtteS. 

J.   Dud«ihoffer. 

J.    B.    Hebert. 

D.   Landry. 
FBANKLIN- 

W.  B.  CtKJk. 
HOME  PLACE— 


Vict 


'  Adem 


Joseph  Drlngle,  Jr. 
ILLAWARA— 

K.    Nicholson. 
KENNEat- 

Jourdan   Bros. 
HOUMA- 

Bon villain   &   Bergeron. 

J.  E.  Naquln. 
KLOTZVILLE- 

Donovan  &  Daly. 
MANCHOC— 

M.   Hanick. 
MILLIKEN'S    BEND— 

A.  8.  Calthar. 
MONROB- 

I.  T,  Davis. 

H.    C.     VOBH. 

J.    F.   Wetzell. 

J,    W.    Wright. 
MOUND— 

F.    A.    Majinell. 
NEW   IBERIA— 

Jules   Dry f us. 

J.   W.   Taylor. 
fiSSW  ORLBAN8- 

C.  J.  BabHt,  1205  S.  Franklin  St. 

Barber  Asphalt  Paving  Co.,  706  Hei 
nen  Building. 

Beiden   &  Seelay,   61B  Commercial. 

George  Klanchin,  316  Baron ne  St. 

Henry  W.    Bond,   3B0  Baronne   St. 

Sidney  A.   Calougne.  806  Perdido  St. 


Pave 


:    Co.,   S 


Louis  a 

Joseph  F.  Codlfer,  806  Orover. 
Charles  F.   CoUom  &  Co.,  Sa)  Caron- 

doleC  St. 
Gabriel  Correjollles,  917  Union  Bt. 
Craven  &  Co.,  S20  Carondolet  St. 
J.   A.   Craven  &  Co.,  Carondolet  and 

J.    B,    Craven,    531  Canal   SI. 

C,    J,    Cullom,    Carondolft    &    Union 

Streets. 
Gasper  Cusachs.  316  Baronne  St. 
John  Dempsey,  102s  Jackson  Ave. 
Eastwick  BnglneerinK  Co..   531  Canal 


■,  161H  (■ 


il  St. 


yew  Orleani — Continueil. 
Maurice    Feitel.   824   Magazine  Bt 
JAraes  M.   Ferguson.  SX  Union  SI, 
John    H.    Gardner,    505   Tchoupltoulaa 

St. 
George  J.  Qlover.  311   Baronne  St 
Gulf  Dredging     &     Timber    Co.,    SK 

Gravier  St. 
Adolph  H.   Hanemann,  jr..  811  Unkm 

St. 
Edward  Hely,  513  Canal  SL 
John  B.  Honor  &  Co.,  213  Delta  St 
Hunter  &  Frey,  531  Canal  fit.  ' 

F.  Jahnc^e.  816  Howard  Bt 
John  J.   Keegan,  3607  Magazine  St. 
John  M.  Kelly,  321  Carondolel  St. 
E.   F,   Kepilnger.  822  Union  St. 
A.   M,   Lockett  &  Co.,  339  Carondolet 

St. 
Ijovlslana        Imiaro'T^n^itt       C4-* 

Hennen  BuIldtDK. 
Sheldon  Lynne,  326  S.,Dorge«ola  St. 
Jolin  McCor,  1483  Melpomene  St. 
Robert     McNamara,      21S      Exchange 


Mississippi  Levee  Construction  Co., 
S13  Canal  Bt. 

J.  D.  Moody  &  Co..  Ltd.,  606  C»ro- 
mercial  Place. 

National  Contractina  Co..  713  Hen- 
nen  Bldg. 

John  J,   Navii,  2202  Cleveland  St. 

Peter  Navo.    2202   Cleveland   St, 

JoElah  B,  Outiand,  337  Si.  Charles  SL 

Caesar  Praia,  722  Toulouse  St. 

Payne  &  Joubert.  413  Carondolet  Bt. 

Robert    R.    Rlfenberlck. 

Roaetta  Gravel  Paving  &  Improve- 
ment Co.,  808  Perdldo  St. 

Nalhanial  G.  Scott.  S06  Gravier  Bt. 

Aug.     F.     Slaugerup,     a>4    Goflchaui 

Hugh  Smith,  2414  S.  Franklin  St 
Southern    Asphalt    Paving    Co.,   806 

Perdido  St. 
Charles  Bplnka  &  Son,  121  Carondo- 

Harry  C.  Spinks.  S31  Canal  St. 

R.  S.  Stearnea  &  Co.,  302  Hennen 
Building. 

William  R.  Taylor,  G«6  Common  St. 

D.  &  J.  Trauchina,  1101  Slith  St. 

G.  D.  Von  Phul.  223  Magazine  Bt. 

W.  L.   Whitlow.  425  Gravier  St, 

Harry  W.  Wright,  886  Carondolet  St, 
OPELOUSAS— 

J.  E.  Allen. 

Geo.   PuKord,   Jr. 
ST.   ROSE* 

J.   M.    Lambert. 


.  Google 


CONTRACTORS  AND  LARGE  USEB8  OF  CEMENT. 


'  SHREVBPORT— 
Chatuin  Bros. 
F.  Geo.  CbHCliEre. 

I  VIIXA   VISTA— 


I  MUNB. 

I  BANGOR— 

I  Davis  &  amdy. 

i  Isaac  liurlet. 


Read  Nichols  Co. 
Geo.   P,   Reed. 
Samuei  H.  Rogers. 


H.   F.    Ames   &   Co. 
BRUNSWICK - 

Louis  H,   Barnes. 

Cliaa.   B,  Hacker. 
CALAIS— 

Robt.   Walker. 
CARROLLTON— 

Sidney   Kelley. 

F.  J.  Robinson, 

L.  J.   Bhaw. 
DEXTER— 

A.  J.  Cobb. 
EAST  PORT— 

Sea   Coast    Packing   Co, 
FOXCROPT— 

Geo.  Jay  Babson. 

Jno.  J.  Folsom. 
Osgood  P.  Martin. 
C.  C.  Nichols. 
HALLOWELL— 
L.  H.  Haines, 
Chas.  W,  Howard. 

LEWISTON— 

Bearce  &  Clifford, 

Nelson  Howard,  X  Lisbon, 
MACHIA8— 
R,   GJllso 


Chas,   Preble. 
MADISON— 


S,  A.  WInchell. 
NORTH  DEIXTER- 
'E,  a,  Flanders. 


NORWAY— 
C.  H,  Adams. 

OLD  ORCHARD— 

Duft  Construction  Co. 
OLD  TOWN— 


J.   B.  MorIn   &  Son, 

Andrew  J.  Sampson. 

Rufus    D.    Wadlelgh. 
OBONO— 

Elmer   UttleHeld.     , 

8.   McPheters. 

Patrick  Wall, 
PITTSFIBLD— 

Bryant   &  Co. 

Arthur  Llbby, 
PORTLAND— 

Ephriam  Dyer,  Cape  EliBabeth, 


Geo.    H.    Sua 


I   &    Co..   :»    Bz- 

Joseph  Westcott,  191  Middle. 
ROCKLAND- 

W,  H.  Glover  &  Co, 

W^,  S.  White. 
8ANF0RD— 

W.  J,   Phllpot, 
BKOWHEGAN— 

Jas.  A.   Hoxle  &  Sons, 

N,   P,   Reed. 

H.    E,    Reed, 
THOMA3TON- 

F.   A.  Atkins. 

MAHVLAND 
BALTIMORE— 

Jas.    H,    Atkinson,    14   Nortli, 

H,  S.  Best,  702  2d  Ave,  N,  Pulaski, 

Jas.  BIden,  Cor,  Pratt  and  Parkin. 

Ernest  P,  Brandt,  30  Washington  St,, 
Homestead, 

Filbert  Paviittt  and   Const,   Co,,   l:!10 


Jaa,  P,  McGovern,  209  B.  Payette, 

Maryland  Construction  and  Contract- 
ing Co,,  Equitable  BIdg. 

Maryland  Pavement  Co.,  Equitable 
Bide. 

Majt  B.  Mtlier,  1430  Patapsco  S, 

John  W,  Paxton,  IS  Mftple  Ave,  .  W, 

Peach  ,  Bottom  Cement,  Tile  and 
Brick    Co. 

Patrick  Reddlnston.  1S44  Asqutth, 

John  I^  Robertson,  302  Fidelity  Bldg. 

Roland   Park   Co. 

San  ford  &  Brooks,  21  S.  Gay. 

John  Schaffner,  1008  Hldeley. 

Schwlnd    Quarry    Co..   Fldellly    Bldtr. 

Arthur  L.  Shreve.  B02  B.  Chase  St. 

Stevens  LiChollte  Stone  Co. 

John  H.  Thorman  &  Co.,  12  McClel- 
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CAMBRIDGE— 

J.  B.   Brown,  Race  8t. 

J.  H.  Hubbard,  Race  St. 

Henry  Patchell,  Travera  a 
CH  E8TERTO  WN— 

W.  8.  Carroll. 

W.  3.  Gulp  &  Son. 

F.  E.  Dwyer. 
R.  SL  Pippin. 
W.   T.   Pippin. 

CRiaFIELI>- 
B.  C.    Furnlas. 
Fred  Glbbona 
B.  C.   Gibbons. 

B.  J.  Gibbons. 

C.  W.  GoiiJsbo  rough. 
H.  Hay  man. 

A.  L..  Webb. 
CUMBERLAND- 

G.  H.  Marts. 
FROHTBURG— 

Fuller    Bros 

Henry  Wimania. 

Peter  Whetstone. 
HAGERSTOWN- 

Mareh  &  Keedy. 
HAVRE  DE  GRACE— 

Geo.  V,  Mitchell. 

3am' 1  Toucbton. 
ROCKVILLE— 

Thomas  C.  Qroomea. 

Alfred  C.  Warthen, 

Edwin  M.  West. 
POCOMOKB— 

H.  B.  Prltehard. 

Jamea  Richards. 
PRINCESS  ANNE- 

Jas.  McAllen. 
HOCKVILJJ^- 

Thoa.  C,  Groomes. 

AKred  C.  Worthen. 

Edwin  M.   West. 
SALISBURY— 

Wm.   N.  Bounds. 

W.  A.  Crew. 

W.  J.  Johnson. 

T.    M.    Shumens. 
WI LLIAM  8  PORT— 

J.    Frank   Krepa. 

Miller  Broe. 

Bmaltz  &  Drake. 


MASS. 
AMESenRT- 

Andrew   Wllaon. 
AMHERST— 

John  Wrlgley. 
AKLINQTON- 

Qeo.  H.   Lowe. 

Richard  A.  Welch  &  Co. 
ATTL.EBORO— 

Attleboro  Concrete  &  Hooflne  Co. 
BEVERLY— 

ThoB.    FItxglbbon. 

McSweeney  &  Cahtll. 


BEVERLY    FARMS— 

Beverly  Water  Dept. 
Connolly  Bros. 


Aberthaw    Construdtton    Co..    7  Ei- 

chanEe   Place. 
American      Fire     Proofing     Co.,  ■  IK 

Devonshire,  Room  49. 
American    Sewage   Disposal   Co..  B 

State,  Room  57. 
P.  R.  Bailey,  70  Kilby,  Room  86, 
Barnes  Ruffln  Co..  318  Tremont. 
Bay     State     Fire     Proofing    Co.,    1 

Beacon  Construction  Co. 
Edwin  L.  Booth,  79  Columbia  Rd. 
Boston  Asphalt  Co.,  54  Kllhy,  Room  17. 
Boston      Tile      &      Mantel      Co.,     3S1 

Boylaton. 
Louis  O.  Bragdon.  113  Devonahlre. 
Austin  D.  Brown,  55  State,  Room  SH 
J.  L.  Byrne.  131  Devonshire. ' 
Walter  P.  Burke.  96  Milk. 
Ethan  R.  Cheney,  166  Devonshire, 
John  C.  "Coleman  &  Son.  1516  Colum- 

ColUns  &  Ham.  11»  B(Aton. 
CougSlin  &  Ryan,  m  Columbus  Ave. 
Cork    Floor    &    Tile     Co.,     17    Milk, 

Room  11. 
George  E.  Crawley,  7  Tremont  Place. 
Patrick  Cuahing  &  Son.  Z15  Wash.  St 
John  J,  Doyle,  3  Hollis, 
Eastern     Exnanded     Metal     Co,.    JJ 

Court  &  IS6  Devonshire. 
C,    H.    Eaatwlck,   113   Devonshire. 
Walter  M,  Evatt.  186  Devonshire. 
George   B,    Penn,   94  Blackstone, 
H.  Gore  &  Co.,  64  Kllby, 
Joseph  W.  Grlgg,  24-26  Charleatown, 
R.  Gustavlno  Co,,  19  Milk  8t,.  Room 

63, 


Charles  HarrlE,   70  Kllby. 

Geo.   Hayea  &  Co..  95  Milk 

T.  J,  Hind,  IB  Milk  St, 

Holbrooh,  Cahot  &  Daly  1140  Tre- 
mont Bldg. 

David  H.  Jacobs  &  Con  166  Devon- 
shire St, 

.lohn  S.  Jacobs  &  Scm,  Herald  Bldg. 

Jones  &  Meehan,  1  Beacon.  Room  33. 

W.  H.   Keyes  &  Co.,  %  Milk. 

John  T.  Langtord,  70  Kilby. 

D.   W.   Lewis,   192  Devonshire. 

A.  A.   Llbby  &  Co..  7B  Milk. 

C.   C,    Litchfield.   69  Pearl. 

Lord  Bros,  40  State  St, 

Lombard  Plrenroofing  Co  166  Dev- 
onshire. 

Low  Art  Tile  Co,,  128  Portland 

James  McOraw  &  Co. 

Metropolitan  Contracting  Co.,  96  MlJli.' 
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BoiUm—Conlinufil. 
Metropolitan    Fire   Proonng   Co.,    IM 

Devonshire. 
Uoore  A   Co..  SS  Milk. 
W,  A.  Murtteldt  Co.,   132  Devonshire. 
National  Fire  Prooflna  Co.,  l«e  Dev- 

ottsbirc, 
Kew  EnBland   Fire   Prooflng   Co.,    ITS 

Devonshire.  Room  XTJ. 
O'Brien  &  Maley,  16  City  Hall  Sq. 
Joaeph    B.    O'Rourke.    449    Dorchester 

Portland  Stone  Ware  Co.,  42  Olive. 

Wm.  Fray,  106  Devonshire  3t. 

BoebUns  Construction  Co..  178  Uevon- 
shlra. 

J.  J.  Reagan  &  Co.,  971  Tremont. 

AugustuB  C.   Richmond,  !09  Wash. 

W.  H.  Ryan,  16  E  Boh. 

Jas.  F.  Shaw  &  Co.,  8  Consress. 

Simpson  Brothers,  Corp.,  Iffi  Devon- 
shire. 

W.  H.  Smith,  2  A  Park. 

Soule.  Dllllnsham  &  Co.,  S  Oliver  St. 

Slearns  &  Waterman,  90  Canal. 

Taylor,  Carr  &  Andrews,  64  Federal 
St. 

C.   W.    Trainer    Mfg.    Co,,   99   and    91 

C.  E.  Trumbull  &  Co..  Tremont  BIdg. 
John   Turner     &   Co.,   19     Milk     St., 

Joseph  Urhell  &  Co.,  2a  Fanuell  Hall 

Bq. 
United    States    Paving   Co..    50   State 


ftTildden  &  Co..  43  Milk. 

Edgar  H.   Whitney,  34  Hawley. 

Windsor  Cement  Co.,  44S  Alban; 
186  Devonshire. 
BRIGHTON— 

Nelll  McBrlde. 
BROCKTON— 

Oeorge   Baldwin,   744   Mon;<llo   ! 

John  Caasldy,   57  Perkins  St. 

D.   K.   Carpenter,    37   Belmont   E 

Philip  W.  CornwfH,   m  Ames. 

John  Crlbben,  18  Roan  Court. 

William  Finn,    69  Otis  St. 

Andrew  Gale,  43  Pine  St. 

ZIna  Hayward,  131  Clifton  Ave. 

IrvlnB    BroH..    HZ    Howard    St. 

W.   E   Jackson, 


I   Post 


St. 


F.    Lorrie.   223   Warren    Ave. 
Chas.    McDermott,    38S    Pleaaanl 
Mitchell,  Isain  &  Co.,  338  Montell< 
Chas.  W.   Moury.  313  Prospect  St 
St^hen  O'Connor,   S7  River  St. 


1.  m  * 


r  St. 
I  E.   Elm 


Edward  T.   Fremi 
N.  C.   White,  S8  Main   St. 
William    White,    34  Washburn   1 
E,  H.  Williams,  33  Pearl   St. 


BROOKLINE^ 

Philip  S.  Allen,   81  Green. 

J.   DrlBCoH   &   Co. 
CAMBRIDGE— 

Barber  Aaphait  Paving  Co.,  246  First 
St. 

Burdllt  &  Bynner,  674  Mass.   Ave. 

David  F.  Burns,  5  Black  stone  St. 

Chandler  &  Barlier.  124  Summer  St. 

William  Condon,  3G1  Putnam  Ave. 

John   T.    Culhane,    IB   Flagg   9t, 

3.   Culhane,  36  Boylston  St. 

John  Doody,  9  Sparks. 

John  Dooly.  269  Mt.  Auburn  St. 

John  J.  Donahue,  30  Decatur. 

A.  A.  ESston  &  Co.,  99  Broadway. 

Geo.  W.  Gale  Lumber  Co.,  «40  Main 
St. 

HefCernan  Bros..  404  Columbia  St. 

Thomafl  J.  Hind.  19  Milk  St. 

FTank  Lamer  &.  Son,  14  Mill  9t. 

Chas.  Llnehan,  1480  Cambridge  St. 

Geo,  H.  Lowe,  177  Mass.  Ave. 

Samuel  McCullock.  49  Erie  St. 

T.  J.  Murphy  &  Co.,  473  Main  SI. 

Michael  O'Sulllvan.  11  Rlvervlew  Ave. 

Hycent  Purcell.  411  Main  St. 

John  T.  Scully  &  Bro.,  84  First  St. 

Luther  P.   Slavln,  61  Broadway. 

Jeremiah  Sullivan,  3S  Wlllard  St. 

Taylor,  Catr  &  Andrews.  Bumey  St., 
near  First. 

M.  F.  Tracy  &  Sjn.  74  Boylston  9t. 

Wm,  H,   Wood  &  Co.,  13  Broadway. 
CHBLMSPORD- 

J.  W.  Robinson  &  Co. 
eHELSEA— 

Daniel  Coughlln,  343  Webster  Ave. 

J.  P.  Morgan.  337  Spruce  St. 
CHICOPBE— 

BenJ.    F.   Dotnev. 

Michael  Hlckey. 
CHICOPEE  FALLS- 

John  D.  Sullivan. 
CLINTON— 

Devlne  &  Mc Bridge. 
COTTAGE  CITY— 

F.  P.  Bunker. 
DAN VERS— 

Edw,  L.  Kelly. 
EAST  HAMPTON— 

Geo.  W.  Hendricks. 

Thos  Qutnlan. 
EAST  WALPOLE— 

Andrew  Carberry. 
EVERETT— 

A.  E.  Blanchard. 

Fessenden  &  Llbby  Co. 
FALL   RIVER- 

William  Seattle. 

Beattle  &  Cornell. 

Callahan  &  Daley  Co. 

Henry  N.  Cash,  522  Slade. 

John  Crowe.  . 

Joseph  M.   Darling. 
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Fall  RiK, 


-Conlinued. 


LeemlriK  &  Jones. 

James  B.  Taylor. 

Chas.   H.   WllllBtown,  171  PlesHant. 
PITCH  BUKG— 

Bay   3ta(e  BulldtnK  Co. 

Wm.  C.  Carter. 

Thomas  Carey. 

Jeremlth  CoDley. 

WHey  &  FOBB. 

August   Fowrnter. 

Wm.   T.   Herllby. 

John   R.    Hopmer. 

S.  3.  &  H,   N.   L^nrencf. 

J.    D.    Llltlehale. 

E.  T.  Swift. 

Nathaniel  Varney. 
FLORBNCE- 

O.    E.    Smith. 
HAVERHILl,- 

Fred  H.  Cate,  2  Clinton  St. 

W.  P.  Duffee  &  Co..  at  Merrlmac. 

Thos.   C.    Hall,   Main. 

A.   H.   Saltroarah,  U  Arch. 
HOLLISTON- 

G.   C.   Adams. 

J.   D.  Shipper, 
HOLY  OK  E— 

Geo.  L.  BOHworth,  120  Dwlght. 

Jas.   E.   Farrell.  131  Maple 

Thos.  J.  Gibson  &  Co.,  45  Race. 

Jc.hn  H.  Grant.  15  Applaton. 

Dennis  J.   Landers. 

Lynch  Bros, 

D.  O'Connell  Sons,  IgS  Hampden. 

John  J.  Prew,  887  Main. 

Richards  &  Goddard. 
HYDE  PARK— 
-C.  C.  Chlsholm. 

P.  Shenherd. 
LAWRENCE- 

Bailey  &  Ohase,  2%  Broadway. 
>  R.    ChII.   86  Jackso 


Geo. 


J    Comi 


J.  B.  Pierce  &  Co..  P.  O.  95. 

Smith  &  Bingham,  16  Barg 
LEE- 
LOWELL— 


Wm.   H.   Fuller, 

Geo,  B.  F^iller.  1524  Gorham. 

Joseph  8.  GlUow. 

Stephen    W.    Hanes,    3^   Humphrey. 

L,  F.  Kittredge  &  Son.  53  Central. 

PaiHclt    O'Hearn, 

B.  A.  &  A,  A,  Smith.  216  Central, 

Supi.  of  Pub,  Buildings, 

W.  H.  Ward  &  Son.  84  Middlesen, 

James  Walsh,  165  Highland  Ave, 


LEOMINSTER— 
Leominster  Concrete  Co, 
Long  &   Little. 
Q.    B,   Tiadale  &  Co. 


E,  E,  Dearbon 
Hiram  Hook.  S 
Thomas  Hurley. 
James   E    Maning. 

MALDEN— 

D.  W,  Chase,  ZU  Belmont  St. 
John  M,  Devir,  40  Oakland  St,      ■ 
Johnson  Bros,.  11  Floral  Ave, 
Hirtck  &  WentHorUi,  IT  Pleasant  3t 
Daniel  McDonald,  6«  Winter, 
Rosa  &  Sheehan. 

MABBLEHEAD— 

Wesley  Baker, 
MEDFORD— 

J,  T,   Bassett,  ZS  High   St, 

C.  L.    Batchelder,    119  Monument  St 
Walter  Bates  &  Son,  IBO  Main  SL 
Louis  G,  Bragdon.  S3  Sharon  St, 
James    E.    Byron.      «3      Sharon     St, 

W.    M. 
Patrick  Connors,  16  Hancock  Ave, 
Wm.  F.  Connors.  122  Mystic  Ave, 
P,  E.  Foster  &  Co,,  89  Riverside  Ave, 
Highland  Coal     Co.,     Harvard,    cor, 

Winchester  St. 
Thatcher  B,    Llttlefleia,     616     Boston 

E.    E,    Locke,   74   Florence   St. 
Daniel   McDonald.  Oak  Grove  Sta, 
Medford   Moulding    &     Mantel    Co.. 

Winchester  nr.  Harvard. 
New    Hampshire    Lumber      Co.,     5S0 

Boston  Ava, 
J,  E,  Ober  &  Son,  192  High  St, 
John  C.  Roes,  36  Harvard  St. 

D.  Sullivan,  238  Park  St. 

Talbot   Bros,,    Bel!    Rock    Sta.   IMal- 

den), 
M,   C,   Vlnal,  49  Main   St. 
Nicholas  White,  Grand  View  Ave, 

MELROSE— 
Thos,  J,  Barrett,  Natalia  Ave 
Thos.  Carglel,  58  Lebanon  St, 
Fred  E,  Ellis,  26  Wlnthrop  St. 
Joseph  Gibbons.  134  Trenton  St. 
W.  A,  Goodno.  35  Wlnthrop  St. 
Wilbur  A.  Lynde,  553  Lebanon  St, 
Thomas  McNamee,  Mountain  Ave 
John  Monahan.   24   Mystic   Ave, 
Norrls  &  Co,.   Llnwood  Ave, 
Henry  R,  Phllpot.  26  Del  Ave. 
Robert  Phllpot,  74  Del  Ave, 
John  Phllpot,  40  Franklin  St, 
C.    h,.    Hoffman,  44  Charles  St, 

MILFOHD— 
Cevedella  Bros. 
Dillon  Bros, 

MT,    AUBURN- 
Raymond  B,  Malone. 
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I   NATICK— 

I      D.  J.  Ferguson. 
Chae.  N.  l^ylor, 
I  NEW  BEDFORD— 

Henry  T.    Balman. 
I     John  Bertram. 
I     Chadee  O.  Brlghtman. 
I      Z.  B.  DavlB. 

!      A.  W.  Perkins  &  Co.,  166  Hlllroan. 
John  B.  SuEllvan  &  Son. 
NEW  BU  R  YPOHT— 
Caahman   Bros. 
John  A.  Greeiy  &  Co. 
NEWTON— 

t  &  Sons. 
NEWTON  CENTRE— 

■  Muldoon. 
NORTH  ADAMS— 
W.  H.  Lally,  37  Main  St. 
Partir  &  Hannam. 
Sheehan  &  Co. 
Whitney  Broe. 
H.  C.  Wood  &  Co. 
NORTH  AMPTON- 
Wm.  A.  Bailey,  TO  N.  Elm  St. 
E.  LauEhton,  13Z  South. 
Geo.  E.  Layman,  35  Maple. 

Henrj 


Mather  &  Whiting. 
OAKDALB 

'.  B.  Chapman. 
■temuB-  Smith. 
PITTSFIEDD- 
Billadeau  &  Healy.  42  Bradford. 
G.  A.   Booth,   4B  Kent  Ave. 
J.   H.   Butler  Lumber  Co..   108  Feirn 


OMTieau    &    Hall,    23   I 
Dodge    &    Devanny, 


I   St. 


Glentz  &  Cheney,  iL  Clapp  St. 

Halt  &  Dillon,  King  St. 

Edw.   P.   Halplne,     Dalton    Ave.  and 

Harvard  St. 
T.  J.  Healy,  IS  Oak  8t, 
Howard  &  Morrow,  5»  North   St. 
Bdwln  L.  Humphrey,  15  Stoddard  St. 
J.  W.   Klrchner.  166  North  St. 
e.    M.    Markham.    172   First   St. 
Miller,  Hall  &  Co..  2S  W.  Housalonic 

James  K    Petlthory,   US  Alder  St. 
Joseph  Rabeau.  21  Pleasant  St. 
William  H.  Turner,  47  Lake  St, 
W,   H,   W^allace,   Ptunhetf   north   of 

Kellogg. 
Z.  A.  Ward.  Center  and  West  Sis. 
Paul  Young.  K3  River  St. 


PUTMOUTH— 

George   H.   Harlow. 
QUINCT— 

Qllcoln  Bros..  12  Qulncy  St. 

Harklna  Broa..  57  Ooffe  St. 

C.   B.    Huaton,   Clay  and  Beale   St. 

Johann  Johanaon,  23  Arthur  St. 

Ales   Kenn,    12   Columbia  St. 

I^urentlus  Klang.  10  Curtis  St. 

8.    N.    Maloney,   30  Payette   St.  ■ 

Chaa.  W.  McKenile,  2«  Intervale  St. 

Bdw.  Menhlnlck,  10  S.  Walnut  St. 

Swan  J.  Peterson,  3S  Albej-tlna  St. 

Michael   Shea,  30  Bunker  Hill   Ave. 

August  Slberg,  5  Nelson  St. 

F.  A.   Souther,  9  Edison  St. 

P.  J.  WUilama,  5  Independence  Ave. 
READING— 

E.    H.    Forbes, 
REVERE— 

Geo,   H.  lancaater, 
SALEM— 

J,    B,    Balcomb, 

Oalmon   &   Drlscoll, 

Caleb  M,  Kelly,  57  Lorlng  Ave. 

S,  8,  Merrtll, 

E,    F,    Osgood, 

Jos,    N,    Parsons, 

Elijah   R,    Perkins,  S  Warren   Court. 

J,   N.    Peterson. 

T,   H.   Sargent. 

Tardlff  &  Caron,  13  Endlcott  St. 

B,  A,  Touret. 

J,   E,  Trask, 

Jas.  J.  Welch  &  Co. 
SOMERVILLE— 

T.    Allen.    18!  Ctdar, 

Bartholomew  Burke,  342  Lowell, 

Christopher  Burke.  116  Cedar. 

Owen  Cunningham,  78  Waah. 

Edwin  F,  Cushlng,  72  Central, 

Theo,  J,  Cushlng.  SS  Beacon. 

I>aniei  A,   Dorey.  15  Atwleton. 

T,  H,  Gill,  22  Bonalr, 

W   J.  McCarth:'  &  Co,,  27  Bonalr. 

Rutton   &  Woods,   89  Broadway, 
SOtFTHBRIDOE— 

Calvin  Claflin. 
SOUTH   FRAMINGHAM— 

French  Bros, 

SPRINGFIELD- 

Geo.  H,  Blodget,  337  Central. 

Peter   Burke,    Ifi  Osgood, 

Michael  Curtis,  H»  Florence, 

Jeremiah  R,  Driscoll.  385  Liberty. 

Woodward  Murkland,  44  Lstayette, 

Vila  A,  Shaw.  86  Dawes, 

D.  D.  Sprague,  342  Main, 
STONEHAM— 

Geo,  H,  Nichols. 
TAUNTON— 

W.   R.  Black.  32  Union. 

Hugh  F,  Magee, 
U  X  BRIDGE— 

Newell  &  Snowling, 
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WALTHAM— 

W.  A.  Cole  &  Co. 

Wm.  W.  Have«. 

T.  W.  Klnaer  &  Bona. 

John  LiB.Vy, 
WARE— 

F.  J.  NelllKen. 
WARREN— 

John  Reenan. 
WAT^RTOWN— 

David  F.  Tripp. 
WEBTBORO— 

Daniel  P,  Day. 
WEST  BERLIN- 
WEST  CHELMSFORD— 

H.  E.  Fletcher. 
WEST  EVERETT— 

Michael  Talent  &  Co. 
WB3TFIELD- 

WilHam  Dlneen. 

Geo.  R.  Miller. 
WEST    MEDPORD— 

H.  A.  Halcomb  &  Co. 

LouU  G.   Brasdon,   43  8 
WEST  NEWTON— 

Wm.   H,   MamJe. 

Thomas  P.   Mague. 


WINCHESTER— 

Thos.   QulKley,   232  HalQ. 
WINTHHOP- 

Cralb  &  TrumbulL 

Simon  J.  Donovan. 
WOBURN— 

J.  M.  BUiB  &  Co.,  Balem  St. 

Patrick  Farrey.  Z2  Hudson  St. 

J.  F.  Kelley.  134  ArUnston  Road. 
WORCESTER- 

F.   L.  Alien. 

Geo.  W.  Carr.  618  Main. 

Geo.  H.  Cutting. 

H.  L.  Jenks  &  Son.  B  Crystal. 

Henry  Mullen  ft  Son. 

Norcroas  Bros. 

Nicholas  R.  Power  St  Co.,  10  Merri' 
Held. 

Worcester  Artlfldal   Stone    Co..   B 

HICHIOAN. 

ADRIAN- 

ThoB,  OlmberL 

Matthes  Bros. 
ALBION— 

S.  S.  Brown  &  Co. 

Dean  &  Dean. 

Schumacher  &  Son. 


qnrvLnnnnnnnt  ijuui/uinn/inn/uinnnjiruijuin/uii  innnnnn/uuu/uia 

HOW  TO  BUILD  LP  BUSINESS 


The  cardinal  point  In  business  success  is  to  make 
yourself  known  to  every  person  who  can  add  anything  to 
your  business. 

It  Is  not  possible  for  you  to  know  ail  these  people,  but 
they  can  be  made  to  know  about  you.  This  Is  your 
advantage. 

Advertising  does  this.  It  opens  the  field.  Success  de- 
pends on  how  wisely  this  advertising  is  done.  If  it  reaches 
people  in  your  line  it  pays. 

If  you  want  business  from  the  field  represented  by 
Municipal  Engineering  Magazine  it  will  pay  you  to 
advertise  In  it. 


Don't  You  Want  Equal  Advantage  in  this  Field 
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ALMA- 

Geo.  Young. 
ANN  ARBOR- 

JohQ  Baumgardner,  217  5th  Ave. 
-Koch  Bros.  560  Ashley  St. 

W.  E.   PlcTcard. 
BATTT-B  CREEK— 

Wm.  Backofen. 

Thoa  Dempaey. 

Henry  Halladay. 
■       M.  M.  Lewis. 

A.  J.   Mllten. 

Miller  &  Hunroe. 

D,  D.  Page  &  Co. 

:     BAT  CITY— 

Hugh  Campbell. 

Henry  Fahrenhach, 
I        Jaiaee  Hurley. 

W.   J.   MeaehBr. 
I        The  North  American  Chemical  Co. 

Oeborn  &  Wolfe. 

S.   J.    Perry. 

P.   Byan. 
,     BELDINO— 
I       Geo.   Barlow. 
I       H.  J.  Pratt 
I        E.  E.  Whltford. 
j      BENTON  HARBOR— 

Chas.  Hartman.  328  Ijorette  Ave. 


John    W.    BESers. 
BenJ.    Gerhard  t. 
S.  A.  Iiorson, 
Wm.   C.  Marten. 
BIG  RAPIDS— 
Joaevli  Itavvrt  038  ! 
Melvln  Moore. 
A.  J.  White. 
•    CADlliUAC- 
Wm.   Cflsaler. 
Stewart  &  Anderson. 
CALUMET— 
John  Bell. 


John  Proclssl. 
Fred  Roehm. 
Paul  P.  Roehm. 
caro— 

Ira  T.  Amea. 
Wm.  J.  Thompson, 


Alva  Campbell. 
John  O.    Riley,  430  Island  St. 
C.  P.  Warner. 
COLDWATER— 
Jacob  Carpenter. 
A.  J.  Hanna. 
Hankls  &  Pau»t. 
Moses  &  Raymond. 

DECATIJK— 

F.  Ej.   Keyes. 


DBTROIT- 

Robsrt  M.  Adams.  4  Lincoln  Ave. 
Albert   Albrecht.     1017    Union   Trust 

Bldg. 
Alcatrai  Construction  Co.,  623  Ham- 
mond Bids. 

American  Cement  Tile  Co..  221  Con- 
ereas  St.   W. 

American  Construction  Co.,  1111  Ma- 
jestic Bids. 

American  Contracting  Co..  619  Ham- 
mond Bldg. 

B.  Armstrong  &  Co..  59  Gratiot  Ave. 

Courtney  F.  Babcock,  84  Howard  St. 

Barber   ABphalt    Pav.    Co..   420   Ham- 
mond Bldg. 

M.     W.     Bartholomal,     374    Hancock 
Bldg. 

Batchelder,  Waemund  &  Co.,  70  At- 
water  51. 

Wm.    Beebe.    270  McGraw   Ave, 

Alei.  Bell,  46B  Campbell  Ave. 

P.  A.'BUIlnsB  &  Co.,  234  GrlBWold  St. 

M.   Bloy  «  Son.  12  Peninsular  Bank 
Bldg. 

John  Bolln,  906  Bellevue  Ave. 

George  M.  Bolton.  430  Lincoln  Ave. 

Anthony    Brellenback,    17    Exposition 
Bids. 

The   E.   A.   Brealer  Co.,  28  latayetle 


Thou.'  CninpaB  A  Sod. 

J.  D.  Candler  &  Co.,  177  High  St.  E. 
H.  Carew  &  Co.,    210    Job.  Campau 

Carkln,   Stlckney   &     Cram,     fool    of 

First  St. 
A.  J.  Carmlchael.  11  Kauter  Bldg. 
Mlchael'H.  Carroll  &  Son,  «84  «th  St. 
L.   F.  Cassldy,   790  Lincoln  Ave. 
Alexander  Chapoton,  Jr..  40  Fort  St. 
Chaae  Construction  Co.,  )321  Majestic 

Bldg. 

Cleveland  Sllex  Stone   Co..  19  Wood- . 

Antolne  Corbellle,  1069  14th  St, 
Geo.  M.  Cosper,  144  Forest  Ave,  E. 
Cornelius  J.  Crcailn.  267  6th  St. 
Crosman  Oresory   &   Co.,   49   Hodges 

Bldg. 
Cummings    Conduitt    Co.,    B20    Union 

Trust  Bldg. 
Currle  4  Conn,  (oot  Mt.  Elliott  Ave. 
Geo.  E.  I^rrle,  1260  Jetrersoii  Ave. 
James  Cutting.   181  ard   St, 
J.  J.  Deppert,  743  Beaubien  St. 
Chaa.  J.  Depuy,  978  Greenwood  Ave. 
Detroit  Artificial  Stone  Walk  &  Floor 

Co.,  S.  W.  Cor.  Hastings  &  Benton. 
Datrolt    Cedar    &    Lumber     Co.,      604 

Cham,   of   Com. 
Detroit  Cement  Sewer  Pipe  Co. 
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Detroit—  COTUInved. 
Detroit  Construction  Co..     9    Cleland 

Bldg. 
A.  J.  DupolB  &  Co.,  819  Cham,  of  Com. 
Iiouls  Erard,   154  Park  St. 
Qeo.    F^rwell,   150   Wlllla   Ave. 
Field  *  niDclnuan. 
John  Finn.  12  Fort  St..   W. 
Michael   Finn.   136   Pine   St. 
Foley  Bros.,  716  8th  81. 
J.  A.   Foster,  359  Field  Ave. 
W.  J.  Frazler,  73  Thaddeus  St. 
Henry   Frederic.    134   Scotten   Ave. 
A.   D.   Frings,  ISfi  Adelaide  9t. 
Gagnler  &  Dreasler  2M  Catherine  St. 
John  B.   Qalvon.   285  Selden  Ave. 
Mr.  Gartner,  21  FV)rt  St. 
G.   W.   Gllhert.   2ft  Oilman  at, 
F.  H.  Goddard.  100  Theodore  St. 
Chas.    GoddeerlB    &    Co..    236    Town- 
David  Good.  981  RuBaell  St. 
James  Goodman,  1B3  ISth  St. 
Peter    C.    GDasaen    &   Son.,    Ill    Mel- 

Archl 


Thomas    : 


N. 


Otto   E.    C.    Guellch,     m     Hammond 

Bldg. 
James  Hanley,  40  Fort  St.   W 
James  S.  Hardle.  1086  4th  Ave. 
James  Hartnesa,  1B9  Jos.  Campau  St. 
J.   H.   Harvey.    181   Lincoln  Ave. 
Heard  Cut  Stone  Co.,  625  Lincoln  Ave. 
Richard  Helson,  21  Gllman  St 
Wm.  H.  Henderson,  21  Forest  Ave 
W.  M.   Hlbbler,  1221  Trumbull  Ave. 
A.  -G.  Hollands,  1128  Vinawood  St 
Huebner  Mfg.  Co..  226  Fort  St. 
Hiram  H.  Hunter,  26  Fort  St, 
J.  G.  Hutzel,  119  Baltimore  Ave    W 
Interior    Construction    and    Improve- 
ment Co.,  33  Peninsular  Banli  Bids. 

Inlernatlcnal    Construction    Co.,    1120 
Cham,  of  Com. 

Thomas  Jenner,  97  Shelby  St 

John  W.  Jones,  917  IGth  St. 

Conrad  Keller,  657  Canfield  Ave. 

Thomas  Kennedy,   Crawford  Ave    N 
Fort  St. 

ThoB.  J.  Kennedy,  111  14th  Ave 

G.  R.  Klne.  1006  Brush  St. 

James  KIngsley,  447  Bajig  St. 

Aaron  C.   Klnner.  326  Selden  Ave, 

Job,  J.  Koerber  &  Co..  6S  Hale  St 

George  Kopp.  22  Dettloff  Ct 

Michael  Lally,  93  High  Si. 

Wm.  P.  Langlev.  161  Baizahetii  St.  E, 

Wm.  Lappln,  946  Concord  Ave. 

John  H.  Laurie,  55  Montcalm  SL 

Louis  Lemke,  30  Cleveland  St. 

Lennane   Bros.,   D,    Peninsular   Bank 
Blag. 


DelroU—Conlinuea.  ' 

Elmer  T.  Lever,  274  Oakland  Ave. 
The  C,  H.  Little  Co.,  340  AtwUerSL 

E. 
W.  H.  McCausland  A  Son,  116  Larirf 

Si.   W. 
Duncan  H,  McDonnell,  813  Dlx  St 
John  McLaughlin  &  Co.,  759  4tli  SL 
L.   G.   McBdwarda,  803  Lincoln  An. 
G.   P.   Magann,  47  Campau  Bldg. 
Jas.  B.  Marentette  &  Co.,  121  Lanifd 

St.  W. 
J.  J.  Maeon,  367  McKlnstry  Ave. 
Herbert  A.   Melr,   430  Gratolt  Ave. 
Herman  Menz,  308  Stanton  Ave. 
J.  A.  Mercler,  211  Hammond  Bldg, 
Henry  Merdlan  &  Co.,  499  Chene  St 
Randall  Mitchell.  571  Forest  Ave.  W. 
Frank  Moore,  636  Warren  Ave,  W. 
Patrick  Moran,  40  Fort  St.  W, 
ThoB.  Mulr  &  Son,  1101  Union  Tnis 

Bldg. 
Nicholson  Mfg.     Co.,     466     Brooklyii 

Nutt  &  Clark,  40  Fort  St 

H.  P.  O-Connell,  157  Larned  St.  W. 

Frank  Odlen.  637  Cllton  Ave. 

Hugh  J.  O'Donnell  &  Son,  40  Fort  St. 

A.  J,   Orth.  166  Hastings  St. 

Ortman  &  Co.,   1099  Wabash  Ave. 

John  J.  Owen,  9  Elm  St. 

J.  R.  Pearson  Co.,  19  Wilcox  St. 

Fenlnaular  ArUflclal  Stone   Co. 

Pittsburg  Artlfldal   Stone    Co,,    43 
eth  St. 

Ferdinand   Porath,  S7S  26th  St. 

Julius  Porath,  1493  18th  St 

John  W.  Power,  104  Wayne  St 

Leonard  Price.   127  Longley  Ave. 
Putnam  &   Moore.  40  Fort  St.  W. 

Raymond  Bros.,  S36  Bagg  St 
H.   J.    Reading  Truck   Co,.  15  Wood- 
bridge  St.  E. 
Henry  Rebbeok,  26E  Merrick  Ave. 
Wm.  H.  Reich,  60  PuKord  Ave 
Geo.   Reynolds.  842  Superior  St 
E.  K.  Roberta  &  Co. 
B.    Robertson    &    Co.,      N.     B.    Cor. 

Hasting  &   Pignette. 
Nelson  J.  Rogers.  285  23rd  St 
August  H.   Rose,  416  Mich    Ave 
Michael  Ryan  &  Son,  94  Iron  St. 
Wm.   H.   Savory,  924  2Eth  St. 
Hllan-  Schaefer,  118  Macomb  St, 
Edward  Schater,  369  Macomb  St 
Schllllnger  Broa.,   8.  W.  Cor.  Illinois 

&  D.  G.  H.  &  SI.  Ry, 
Seholl  Bros.,  40  Fort  St    W 
ThoB.  P.  Sheehan,  92  Spruce  St 
John     N.     Singleton,     -"" 

Ave. 
G.    E.    Smith    &    Co.. 

Bldg. 
J.  E.  Smith,  S.  W.  Cor.   Forest 

and  D.  a.  H,  £  M.  By. 
John  M.  Spaulding,  40  Fort  St. 


Majestic 
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Fred  9 peter,  Z70  WllUamB  Ave. 

David  8picer,  7  Harrington  Ave. 

aplliley  Bros..   83   Beacon   St. 

William  Btarrs.  £50  15th  St. 

SteSen  Bros.,  40  Fori  Bt. 

F.  B.  StevenB,  12  OrlswoM  St. 

Michael   Sullivan,   m  Caaa  Ave. 

Talbot  Pav.  Co.,  182  Sullivan  Ave. 

Job.  a.  Thick  Mich.  Ave.,  W.  of 
Central  Ave. 

Thomas  Bros.  &  Co.,  Til  Hammond 
Bldg. 

Wm.  H.  Travee,  33B  5th  Bt, 

Frick  Bros.,  521  Mullett  Bt. 

B.  F.  H.  Trumbull,  32  Sidney  Ave. 

Venetian  Marble  Mosaic  Art  Co..  98 
Brush   St. 

Vinton  Co.,   126  Woodbrldge  St.    E. 

Walter  B.  Vlvler,  189  Averj-  Ave. 

John  Wagner.  TZi  St.   Aubln  Ave. 

Western  Bock  Asphalt  Pav.  &  Roof- 
ing Co.,  S.  W.  Cor,  Ills.  St.  &  D. 
O.  H.  &  M.  Ry. 

John   White,    740  Slh    St. 

Thos.  G.  Whlttaker,  189  Selden  Ave. 

Wolverine  Construction  Co.,  717 
Hammond  Bldg. 

Archibald   S,   Wood,   3G2  Ash  St. 

Julius  Zander.  1030  26th  St. 
DOWAQIAC— 

a.  E.   Bishop. 

Man  &  Andrew. 
Dl-RAND- 

Durand  Paving  Co. 

N.  Goodyear. 
FENTON— 

T,  Abbey. 

R.  T.   Brock. 

J.  Downs. 


Chas.  Brant. 

W.  J.  Call. 

L.  E.   Foleom. 
GRAND  HAVEN— 

J.  E  Clark. 
GRAND  LEDGE— 

Jas.  N.  DeWltt. 

Malon  GlUam. 

0.  9,  Pearee. 
GRAND  RAPIDS— 

John  Anderson,  48  Alej  Ave. 

D.  W.   Boyej.   276  Stocking. 

Eugene  Brooks.  «  N.  Union. 

Campbell  &  McNabb. 

H.  N.  Cai-Blll. 

James  Curtis  &  Co. 

Bast  Qrand   Rapids  Sidewalk  Co.,  40 

Pred'k  bllner,  451  GrandviUe  Ave. 


Grsnd    Rapids 


,    109  C 


Granite  Stone  Co.,  S7  Kent. 

Hayden  &  Appleyard. 

A.  Hirth  &  Son. 

Hauser.  Owen  &  Ames,  721  Ottawa. 


Orand  Rapid*— ConHnued. 
J.  B.  Holy,  2S9  W.  Broadway. 
M.  A.  Lehner.  273  Watson. 
ThOB.    Martin,   101  Central   Ave. 
Mathewson  &  Kloote,  842  E.  Fulton. 
H.  P.   Miller,  M«  Sinclair. 
J.  C.  Murray,  2  Hallley  PI. 
James  McDermott. 
James  aHara,  353  S.  I^ane  Ave. 
Wm.  C.  Osbun. 

C.  H.   Pelton. 

John  Powers.  104  Hovey. 
A.  H.  Prange.  334  N,  lonl. 
H.  M.  Reynolds  &  Son,  corner  IjOuIb 

and  Campau. 
Leonard  Schneider.  248  Cass  Ave. 
E.  W.  Seamans,  97  N.  Ottawa. 

D.  W.  Vanderraeulen.  528  Ottowa. 


Valley  City  Artlfldal  Stone  Co. 
QREtEN'VltAjE— 

W.  R.  Holden. 
HASTINGS— 

HaslinsB  Cement  Walk  Co. 
HILLSDALE— 

F.  M.  Stewart. 
HOLLAND— 

T.   Ten  Houten. 

Peter  Ortlng, 

Wm.  Wanroy, 
HOMER— 

R.  J.  Harlow. 
HOWELL— 

C,  C.  SchelTen. 

John  TInnard. 
HUDSON— 

Wm.  Copplus. 

John  McGlnnls. 

S.  Pet  tit, 

Joe  Wolf. 
IRON  MOUNTAIN— 
R.  Meyers. 


John  Anderson. 
Oustav  LIndborn. 
Alex.  Swanson. 
ITHACA— 
Ira  Bovee. 

Orrln  B.  Churchill,  Don  61. 
J,  Hall. 
Chas.    Kerr. 
JACKSON- 
T,  C.  Brooks  &  Soh. 
Joshua  M,  Brooks,  110  1st. 
C.  A.  Howlnd.  IB  Dwlght  Bldg. 
Loula  Jagnow,  160  Johnson. 
Robert    Lake    Co.,     Liberty    &    Mil- 
waukee St. 
E.  C.  Van  Leuven,  Ben  net  Bldg. 
Sam'l  PlcHleo,  303  B,  Water  St. 
E.  J.  Tobln  &  Co.,  145  W.  Pearl  St. 
Robert  Way,   322  Backus. 
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KALAMAZOO— 
Gahj-  Peters. 
Kalam 


Co. 


'    Supply   &   Construction 


1  Roe.  «07  Douglas  Ave. 

John  J.  Sales,  316  W.  WaJnut, 

ThOH.  Sales.  120  Burr  Oak, 

Daniel  D.   atreeter  &  Co. 

Peter  Vande  Palder,  SOS  Burr  Oak. 
LAKE  LINDEN— 

Calumet  &  Heela  Mining  Co. 

Rohm  &  Richard. 
LANSING— 

Martta       E.      Fit  ipat  rick,       813      St. 
Joseph  St.,  W. 

Lanalns  Artificial  Stone  Co. 

Fred'k  M.  Rounsvllle. 

Woodcock  &  Neal. 
LAPEER— 

G.  P.  Demore«t. 

E.  K.  Earl. 

C.  D.  Smith. 

R.  A.  White. 
LAURIUM— 

Dan  McLeod. 

Vincent  Vairo. 
LUDINGTON— 

MANISTIGUE.^ 

J  no.  Larson. 

W.  S.  Ramsey. 
MARINE  CITY— 

«;«o.   Deunr. 
MARSHALL- 

a.  A.  Brelgel. 

John  Cuzzozlns. 

H.    H.   Day  &  Son. 

Edgerton  Bros. 

John    RentHchler. 
MENOMINEEJ- 

Wm,    Bane,   812  Stephenson    Ave. 
MIDLAND- 

Dow   Chemical    Co. 

Midland    Stone    Co. 
MONROE— 

Geo.   Hags. 

Chas.   Klbbee. 

Chas.  A.  Maurer. 

John    Maurer. 

John  Schmld. 
MT.  CLEMENS— 

James  Fenton. 

Geo.  H.  Nichols,  299  N.  Grallot  Ave. 
MT.    PLEASANT— 

J,  P,  Hldey. 

Wm.   Kennedy, 

L.  D.  Newton. 

Lewis  ^Vells. 
MUNISING- 

Joe.    Kaskannet, 
MUSKEGON- 

Z.  S.  Braublae. 

A.  W.  Clark. 

M.   W.   Decker. 


Muikrpon-C'mliHUfH. 

Thos.    Hew. 

W.  R.  Jonea. 

Alex   Mcintosh. 

Robt.  B.  Nice. 

J.   J.   Olson. 

Putnam  &  Co. 

Smith  &  Nelson. 
NEGAUNBE— 

S.  E,  Chaussee. 

S.    F.    Pearce. 

A,  Slndqueat. 
NILES— 

Wm.   Evlck. 

W.  HlUes  Smith. 
OTSEGO— 

John  Kelly. 

Wm.  Healy. 
PETOSKBY- 

Aug.  Habner. 

Frank  Meglnnla. 

Dudley  McDonald,  ei6  E.  Michigan  SL 

Phil   Rlkoft. 
PONTIAC- 

George  Morrla. 

Peterson  &  Co. 
PORT  HURON— 

J.    H,    Baker. 

The  Botaford-Jenka  Co. 

Oarrec  a.   German. 

J.  C.   Kalameler,  9r, 

Loula  Kreutzman. 

F.   D.  Jenka  &.  Co. 

T.   McGonagle. 

Jaa,   O' Sullivan. 

A'.  J,   Smith. 

Jos.  A.  Thompson. 

L.    F.    Zella. 
QUINCT- 

Whitney  &  Co. 
REED  CITT— 

J.  C.  Hamilton. 
SAGINAW- 

John  C.  Davis. 

A.  H.  Delonjoy  &  Son,  lOffl  Ijipew. 

C.   L,   Delonjoy,  118  Anncely. 

John  W.  Foratner,  3(M3  Court  S_ 

John  J.   Granville,  902  Morgan  B.  S 

Morrla   C.    Helnemonn,   1114  Carroll 

Ia,m8on  &  Crowley. 

Ldlonde  Bros, 

Kerns  &  Spence. 

J.    C,    Shultz.   232  N.    Fourth  Ave. 

Scanlan  &  Crowley. 

Ira  Vesterfelt,  1023  Emeraon, 
SAULT  8TE  MARIB- 

Michael  Bennett. 

Simon  a    Dumond. 

Hughes  Bros.  &  Bangs. 

Jas.  L.  Llpaett. 

I.  E.  Miller. 

Michigan  Lake  Superior  Power  Co. 
T.  H.  Riddle  Construction  Co. 
SALINA- 

E.  W.   Ford.  ' 


Cooj^lc 


CONTRACTORS  AND  LARGE  USERS  OF  CEMENT. 


4m 


SOUTH  HAVEN— 
O.  M.   Foster. 
Marshall  &  Sawyer. 
C.  U  WebHlcp. 

ST.  CLAIR- 
Hennan  Fischer. 


Puefrey  &  Pouch. 
ST.  IGNACE— 

Thoa    WHHwell. 
SOUTH  BAY  CITY— 

D.  J.  Kennedy. 
TECUMSEH— 

William   Arkln. 

Maurice  Green. 

Geo.   Kempt. 

Chas.   D.    Smith. 

,      A.  a.  Van  Winkle. 

THKEE  RIVERS— 

Peter   Deaner. 

J.  C.  Bnders. 

Geo.  Whltesell. 
TRAVERSE   CITY— 

L.  L.  Ensign. 

Michael   Foley.  1014  Waahlngton. 
Hill  BroB.,  307  W.  lOth. 
WEST   BAY   CITY— 

Bay  County  Rock  Faced  Stone  O 

Henry   McCauley. 

Peter  Peterson. 
WTANIMDTTE— 

nzel    Paving   Co. 


D.  M.  Domlnlck. 
ALEXANDRIA— 

Jftmeji  L.  Alton. 

Alton   Bros. 
AITSTIN- 

Engle  &  Son. 

Wm.  WllUamB. 
BLUE  ElAHTH— 

D.  H.  Laklna. 
M.  J.  PerklnB, 
Madison  Tressler. 
C.  P.  Welles. 

BRAINBRD— 

E.  Everett. 

C.  B.  Bowley. 

C.  B.  White, 
CHA8KA- 

L.  Gratia. 

H.   Nlcoll. 
CROOK8TON— 

JelTerBOB  Stone  A  Tile  Works.    C 
H.  Jelteraon,  Prop. 
DETBOIT- 

Wm.   Fisher. 

James  Halveraon. 

T.  J.  Martin. 

Chas.   Oakley. 
■Robt.  Van  Allen,  Bichnood. 

Drew  8.  Whlttemore. 


31 


DULUTH- 

Barnett  &  Record  Co.,  26  Mesaba.  blk. 
Harmony  Bortlett,  17  Bth  Ave;,  W. 
H.  C.  Brown,  U»  66th  Ave,,  W. 
Jaa.  Crowley,  617  Mth  Ave.,  W. 
DavlB  &  Davis,  Trust  Co.'s  Bldg. 
Chaa.  J.  FredertckBon,  Cham,  of  Com. 

D.  P.  Hood.  Meeaba  blk. 
Hugo  &   Tims. 

Kins  &  Steele.  321  W.  Superior  St. 
MacL*od,  Campbell  &  Smith,  Lones- 

dale   Bldg. 
Saml  Menlce,  2531  Huron  St. 
J.   W.  Preston,  2509  W.  2d  St. 
J.  F.  Schlaunec,  Lonesdale  Bldg. 
Andrew  Shaw,  Burrowa  BldB. 
Henry  Smith,  -2829  W.  23  St.  , 

Chas.  Stone,  Lake  Ave.,  near  canal. 

E.  J.  Stone,  427  W.  MIchlgBn  St. 
Jno.  Sundqulst.  2226  W.  gtti  SL 
Thos.  Thorburn,  214  Falladio  St. 
Watterworth  &  Fee,  Lonsdale  Bldg. 

FARIBAULT— 

Jacob  Berloing. 

FoFlbBnlt  Cement  PsTcntent 
WuriEs.  'War Pea  SmMli,  Prop,, 
«S1  W.  lat  St. 

P.  J.  Qallagher. 

A.   M,  Hatch. 

O'Neil   &    Son. 
GLENCOB- 

Burkhart  &  Nubbe. 
HIBBING- 

Waller  Anderson. 

9.    W.   Oallagher. 

Penobscot  Mining  Co. 

Stevenson  Mining  Co. 
LAKE   CITY— 

Martin   01*)n. 


Jten  &  Law  son. 


LITCHFIELD- 
Gus  Ekblad. 

Ole  Wlcklund, 
LITTLE  FALLS- 


K   Cormi 
nke. 


N.  ] 
A.   D.   Harlson. 
M.   Parks. 
F.  Porter. 
MANKATO- 
Fowler  A  Par. 
Mankato  Sidewalk  Co. 
Nyholm  &  CnrlGon. 


i  Stone     Co.,     319   Hennepin 
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Xinneapallt— Continued. 
Balch  &  Peppard,  Z4S  Hennepin  Ave, 
Barnett  &  Reci>r<1  Co.,  302  Corn  Exch. 
J.  A.  Benson,  2SS1  Dupont  Av«.  S. 
L.  C,   Berg,  308  a   Ird  Bl. 
J.   A.   Bohn,  332  Boston  Blk. 
C.   F.  Breltenateln,  208  19th  Ave.  N. 
Q.  W.   Brown,  120  B.  4th  St. 
U   Buhl  &  Co.,   254  3rd  Ave.    5. 
James  Burns,  2313  18th   Ave.   B. 
J.  R   Bums,   2601  16th  Ave.  R 
Canney  ft  Howe.  1013  I>umber  Ezch. 
August  Cedarstraod,  616  Central  Ave. 
I*   1*    Chaderlck   ft   Co.,    2S31   Nlcolet 

J.   C.    Clark,   S9  S.    12th   St. 
Columbua     Paving     Co.,     804     N,     E. 

Wash.  St. 
Columbus  Slone  Sidewalk  Co.,  1843  B. 

Lake  St. 
E    F.    Comatock   &   Co.,    IK   Central 

Ave. 
Oeo.  CocAe,  30G  Boston  Blk. 
Crittenden  Rooting  &  Mfg.  Co.,  T04  3. 

Eth  St. 
Cronk  &  Eull,  Qlobe  Bldg-, 
Crown  Iron  Works,  113  Zd  Ave.  S.  E. 
T.  F,  Cartia,  610  Bank  of  Com.  Bldg. 
Andrew  DaJil,  3707  Riverside  Ave. 
Diasette-Criclilon    Co.,    409    Hennepin 

Ave. 
Harry  Downs, 


Drake  Mantel    & 
Ave. 


510  2 


B.  A,  Eaton,  241G  N.  E  Polk  81. 

X  ft  W.  A.  Elliott.  602  Lumber  Exch. 
Bvensta  &  Hagstrom,  606  33d  Ave.  N. 
Fagaln  Bros,,  328  S.  E.  Delaware  St. 
John  Fagerstrom,  3435  Blalsdell  Ave. 
A-  W.  Fields,  509  Humboll  Ave.  N. 
J.  H.  Fisher  &  Son,  15  S.  etb  St.  ' 
Flour  City   Paving  Co.,   013  Ist   Ave. 

Franklin  Slone  Sidewalk  Co..   909  E. 

21st  St. 
P.  P.  Gllmore  &  Son.  208  9.  4th  St. 
J.  W.  Gorman.  3400  2d  Ave..  S, 
F.   E.   Graves,  1231  S.  9tl]   SI. 

C.  F,   Haglln,  230  Lumber  Exch. 
W.  H.  Halght,  3K  Ave.,  N. 
Halvorson  &  Richards  Co.,  510  Globe 

Bldg, 

Michael  Hanley,  8633  Stfvens  Ave. 

a   M.   Hanlej',  227  N.   E,  Polk  St. 

Heaton  &  Ellison,  181S  4  Ave..  S. 

Hennepin  Paving  Co.,  1309  S,  5th  St. 

Christopher  Hllken,  252S  N.   E.  How- 
ard St. 

C.   H.   Hille,  210  Lumber  Exch. 

Olaf  HoS,  280  Lanber  Esch. 

Forster  James,  TIT  10th  Ave,,  8, 

John  Johnson,  2732  Franklin  Ave.,  E. 

Bernard 


,   N. 


1  St. 


XinneapoHi — Continued. 

D.  P.   Kreklan,  1810  N.  5th  3c, 
W.  H,  JUammas,  423  2d  Ave.,  a 

C.  J.  Laraon  &  Co.,   Hoimfs  Hotel. 

W.  M.  Lasley,  3006  Bryant  Ave. 

Leek  &  Prince.  215  S.  ith  St. 

H.  H.  Lelghton  &  Co..  213  8,  6th  St, 

W.  N.  Lelghton  Co.,  213  S.  6th  St. 

Llbby  A  Nrlaon,  341*  2d  Are. 

Linton  ft  Co..  501  N.  T.  Life  Bldg. 

H.  A.  Lovern,  2832  Lyndale  Ave..  & 

Luttgen  a  Qrltnth  Co.,  745  Washing- 
ton  Ave.,    N. 

A.  E,  McCallum,  925  20th  Ave.,  S. 

J.  A.  McDougal,  1309  aist  Ave.,  N. 

Angus   McLeod  Co.,  409  6th  Ave..  S, 

F.  O.  McMillan.  4  S,  E.  5th  St. 

R.  McMillan  &  Co.,  113  N.  4Ih  St 

A.     McMullen     &   Co.,     225  Henneplti      ■ 
Ave, 

Minneapolis  Paving  Co.,  127  8.  3d  St. 

MInnEapollB  Sidewalk  &  Pav.  Co.,  626 
Boston    Blk. 

Minnesota   Paving   Co.,    Temple  St. 

Minnesota    Stone    ft    Tile  Works,   S 
Kaaota  Bldg. 

Chas.  Morse,  619  B.  9th  St. 

Nelson   Bros.    Sidewalk  Co,.   WB  Bos- 
ton Blk. 

R.  J.  Ness,  563  Russell  Ave..  N. 

E.  L.  Newell,  2716  Oakland  Ave. 
S^ich  Newell,  2716  Oakland  Ave. 
J.  A.  Nordeen,  2fl0  24th  Ave.,  a 
Northern    Building   Co..    500    Lumber 

Northwestern    Brick   &    Flreproollng 

Co.,   9  N.  3d  St. 
Northwestern  Mantel   Co.,   419  S.  6th 

St. 
J,  a   O'Donnell,   918  1st  Ave.   S. 
Patrick  O'Mallery,  306  Kasota  Bldg. 
.   Matthew  Olter,  1216  N.  B.  2d  St. 
J.  H.  Owen,  240  Lumber  Exchange. 
Parkhurat  Paving  Co..    S23  Guaranty 

Loan   Bldg. 
Paulson  A  Larson.  1704  Ilth  Ave.  S. 
Peterson     Bros.     Sidewalk     Co.,    3009 

CTlnton   Ave. 


Peter  Robertson.  32E  Hennepin  Ave. 
Maglorne  Rocheford.  1401  I5th  St.  ] 
W.  F.  Rourke.  2520  Bloomington  A\ 
Rydell  &  Carlson,  2114  Dupont  Ave.  ] 
S.  M.  Schaak  ft  Co.,  15  S.  Ist  St. 
M.  J.  Seymour,  1421  N.  fith  St. 
Edward  Smith,  717  10th  Ave.  S. 
Jeremiah  Smith,  2800  S.  E.  4lh  SI. 
Standard    Construction    Co.,    Lumb 

Exch, 
Standard  Stone  Sidewalk  Co.,  601  Be 

ton  Blk. 
Star   Paving   Co.,    12th    Ave.,    N.    ^ 

cor,    E,   !7th. 
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X.  A.  Swan,  2Z1S  Irving  8t. 

C,  H.  Taylor,   1542  N.   E  JelT.   Bt. 

Michael  Tobin,  8701  Etoereon  Ave.  N. 

a  H.   Tromanhauser,  806  The   Phoe- 
nli. 

Twin  City  Sidewalk  &  Pavlns  Co.,  211 
Univ.  Ave.   N.  B. 

Samuel   Vivian,   1412  EL  21th  St. 

Winston   Bros.,   31)1  Globe   Blds- 

Jotui  Wunder.  843  Lumber  Bioh. 
MONTEVIDEO— 

Uoatevldeo  Stone  Sidewalk  Co. 
MOORHEAD- 

C.  A.  Caldwell. 

Emen  Bros. 

I^  Martel. 

W.  H.  Merrltt. 
NEW  ULM- 

F.   Naeel  Sc  Co. 

Herman  Schapekahm  &  Co. 
OWATONNA— 

C.  K.   Anderson. 

SIlBA  Anderson. 

R,    Burdick   Paving   Co. 
PIPBBTONE- 

Oeo.   Redmond. 
RED  WING— 

Job.  Dally. 

A.   Danlelson. 

H.  Oaterlend. 
BOCHBSTEH— 


Thos.   McCormlck. 

C.  Olsen. 
ST.  CLOUD— 

Carl  Kropp. 

Sebastian  SchaeCer.   ' 

Joseph   Sohll  linger. 
ST.  PAUL- 

E.   Q.  Anderson,  671  EL  Geranium  St. 

Charles  Andreen,  12S7  Cortland  St. 

P.  U.  Bartels.  166  Fuller  St. 

Thomas  Brady,  641  Selby  Ave. 

P.  Brennan  &  Son,  406  Endlcott  Bldg. 

Butler-Ryan  Co.,  130  Globe  Bidg. 

W.  A.  Cameron,     173    E.  University 


Bank  ol 


Ave. 
Dale   A     Bungardner, 
Hlnn.  Bldg. 

B.  J.  Daly,  38  I.a.wBOn  St. 

Geo.   8.   E>eeks  ft  Co.,  75  Nat.  O.   A. 

Bank  Bldg. 
Patrick  Doherty,  MS  W.  7th  St. 
Daniel  Donnelly,  Montreal  Ave.,  east 

of  Snelllng. 
P.    H.   Donovan   &   Son,   813  Pioneer 

Press  Bldg. 

C.  E.  BnglehoUn,  236  WilUiuns  St. 
Eureka  Stone  Co.,  T09  Wabaah  St. 
Evans  Bros.  &  Parker,  33  Nat.  O,  A. 

Bank  Bl^. 

EL   S.   Pehr.  306  B,   Page  St. 

Fielding  &   Shepley,   ill  W.   Univer- 
sity Ave. 


ThoB.   Fltzpatrlck  Se  Son,  17  W.  9th 

St. 
Wm.  Foelsen,  338  W.  University  Ave. 
G.   K.  Ftiley,  813  Osceola  Ave. 
Foley  Bros.,  9  ailflllan  Blk. 
C.   A.   Fowble,    S63  Burr  St. 
G.  W.  Godfrey,  3&6  Van  Blyke  Court. 
G.  J.  Gram,  61  E.  9th  St. 
F.   W.   Grlerson.   209  W.   llh  St. 
Joseph  Quertln.  X  8th  St. 

A.  Guthrie  &  Co.,  62  Nat.  O.  A.  Bank 
Bldg, 

James  Hanson.  2S6  E.  6th  St. 
H.  C.  Harmon,  25  EI  «th  St. 
Hennessy  &  Cox,  206  N.  Y.  Ute  Bldg. 
Huebner  &  Son,  1081  Arcade  St, 
Frank  Jackaon,  ITS  B.  Third  St. 

B.  J.  Johnson,  902  Thomas  St. 
Wro.  K  Keete,  417  N.  Y.  Life  Bldg, 
Keougta  &  Ryan,  31  Court  Blk. 
Lange  Bros., ,537  Wabajha  St. 
Fredrick  Leer,  ESI  Latound  St. 
Patrick  Leo,  74  Garfield  St. 
August  Lettan,.  672  Pine  St. 

A.  P.   Linden.  84  E.   5th  St. 
LlndqulsC  &  Llnd.  34  El  2d  Si. 
R.  J.  Llieo,  791  Holly  Ave. 
James  MeClure,     605    Pioneer  Press 

Blag. 
Peter  MeSherry,  623  Wlnalow  Ave. 
Guatav  A,  Mattson,  670  E.  Geranium 

St. 
E.    E.   Merrill,   llS  E.    Isabel   St. 
Minnesota  Stone  Co.,  "90  Ramey  St. 
Martin  Moehrle.  60  E   7th   St. 
David  W.  Moore  &  Co..   726  Thomas 

St. 
Morris  &  Walt,  Drake  Blk. 
K.  P.  Myhre,  117  Atwater  St. 
John  Nevln,  282  Harrison  Ave. 
Newman    &     Hoy,     311     Chamber  oI 

Nicholson  Bros.,   286  W.  7th  St. 

Nlckow  &  Dahlman,  100  W.  4th  St. 

John  Norenberg  &  Co.,  669  Western 
Ave.  North. 

Fred  C.   Norlander,  411  Case  St. 

Northwestern  Stone  Co.,  186  W.  Uni- 
versity Ave. 

Wills  Peterson  &  Co..  156  B.  M  St. 

William  Porten,  569  Capitol  Boule- 
vard. 

Portland  Stone  Co.,  95K  E.  4th  St, 

C.  D.  Pruden,  300  Merrill  Bldg. 
Andrew  Rankin,  484  Selby  Ave. 
A.  J.  Rheault,  386  Summit  Ave. 
O.  L,  Rheume,  597  Palrvlew  St. 
William  Robertson.  0221  W.  Sd  Bt. 
P.    J.   Romer.   200  Ramaey   St. 

A.  W.   Rylander,   761  Tork  St. 
St.   Paul  Bldg.  Co.,  209  W.  5tli  Bt. 
St.  Paul  Cement  Works  (3.  Bachman, 

Mgr,). 
St.   Paul  Sidewalk  Co.,  726  E.  7th  St. 
St.  Paul  Stone  Co.,  533  Wabasha. 
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L.    K.    Shields,    3S   Nat,    Q.    A.    Bank 

Bide, 
Peter  Slems,  33  Nat.  G.  A.  Bank  Bldg. 
Nell  Stewart,  124G  Charles  Bt. 
Leonard    Stockwell,   567   N.    Falrvlew 

J.   C.  Stoddart,  TIT  Aahland  Ave. 
Wm.  H.  atoddart,  UT  Cherokee  Ave. 
Charles  Stone,   M3  Burr  Bt. 
Olat  Sundgaard,  5Tt  Broadway, 
P.  H.  Thornton,  m  Gllflllan  BIk. 
I.  F.  Fastevin  &  Son,  160  Robert  St. 
Thomas  Wenlsch.  411  Raroux  St. 
WinstoQ  Bros,,  78fl  N.  Piiw  Ave. 


Biogen  &  Couplin. 
SAUK  CENTER— 

E  L.  Newell  &  Co. 
BTAPLE8- 

Chafl.    Batcher. 

M.   C,  Miller, 
STILLWATER— 

AH>ert  Eriltz. 

SttlllfTBter    Btme    Sidewalk    Co., 
CmrlKoa     A      BondqalBt.      Frov- 
BnrllnBtOB  and  8.  l*t  Sta. 
TWO  HARBORS- 

Chrlst  Carlson. 

Nelson    Freeburs. 

Chaa.  F.  Nordstrom. 

Geo.  SpuTbeck. 


Johr 


Geo,   Buddy. 

J.  H.  Evans  &  Sons. 

H.  Fuller. 


HauKOod  &  Honald. 

W.   F.  Bourke. 
WBLLS- 

Schnelder,  Schulti  &  Co. 
WIliLMAR— 

A.  P,  DerKMon. 

A.   BJorsell. 


WINDOM— 


WINONA- 

Phlllp  Blasans. 

S.   D.  Van   Qorden. 

H.  J.  Willis. 

Winona  Coiutructloii  Co. 
WORTHINGTON— 

■    &,  W.  Cutler, 

Hissistipri. 

BAY  8T.  L0UI8- 

S,   P.  Driver. 

G.  Gajdebled. 

Chas.  Sawyer, 
BILOXI— 

J,  D.   Barnes  &  Co. 

Harkness  &  Eistettsr. 

Thompson  &  Elsletter. 
BROOKHAVBN— 

Chris  Larsen. 
CANTON- 

M.    Alexander   &   Co. 

Q.   D.    Leltch. 

C.  Olsen  &  Co. 
COLUMBUS— 

W,  t:  Christopher, 
L.  J.  Kelly. 

D.  a  McClajiahan. 
J.  N.  Ptickett 

J,   P.   Stansel. 

Staosel  Bros. 

C.  Wilson. 
CORINTH— 

T.  B.   Dalton. 

V.  A.   Grace. 

McCord  &  Brakemsn, 
GREIENVILLE- 

J.   F.   Barnes. 

Ernest  Hyer. 
GRENADA— 

B.  M.  Whtttaker. 
JACKSON- 

W.   J.   McGee., 
H.   M.  Taylor. 
Wells  &  Wells. 
MERIDIAN- 
H.   Dabbs. 

C.  M.  RubuBh. 
Mr.  Staub. 

A.  W^lmburti. 
NATCHEZ- 
A.  Angeletl. 
Boet  A  Chamberlain.' 
L,  M,  Dalgarn  &  Bro.,  IIZ 


DEMENT  WORKERS 


St. 


cal  help,  either  i 


«  N.  Pearl  8t. 


l¥i¥¥¥¥¥i 
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OXFORD- 

N.  &.  w.  Wortey. 

■  PASS  CHRISTIAN— 
A.  9.  McDonald. 


,  PORT  GIBSON- 

I     Jaa  JackGoD. 

E.  C.   Jorran. 
Harry  WUaon. 

VICKSBDRQ— 
T,  s.  Gregory. 
UcOonald  &  Shea. 
Paul  Parent. 
WATER.  VAUjET— 
.     Sam  Kelly. 

F.  A,  Pearce, 
Saint   &   Alexander. 


I     J.  A.  'Bailey. 

UlBslsslppl  MUla. 
I  WEST  POINT— 
{     Dan  f^ilUnston. 
WINONA— 

F.  Jealy. 
I  TAZOO  CITT— 
,     W.  T.  Davis. 

W.   O.    aiass. 

J.  B.   KlnB, 

W.  A.  Moore. 

Lorenzo  Newman. 


J.  8.  Cow  den. 

BOONVILLE- 

Thofl,  Hog:an. 
EROOK5^EIJ>— 

Jas.  Richards. 
ERUN9WICK— 

John  Carlo, 

J.  X.  Mitchell. 

John  Penlck. 

Jasper  Zimmerman. 
I  BUTX.KR- 

W.    W,   Rosa. 
CALIFOHNIA- 

Ben  Inman. 
I  CAMERON— 
;    Cbas.  Barrett. 

L.  K.  Pawcett. 

Chas.  W.  Hall. 

S.  A.  Marcum. 

James  McClean. 

Jas.  A.  Moore. 

B.  E.  Pollard. 

Geo.  W.  Sloan. 
CANTON— 

James  Chinch  en. 

I    U.  Saton, 

I    Henry  Hlnkamper. 


CABROLLTON- 

aidney  Kellfy. 

F.  J.  Hohlnson. 

CARTHAGE— 

N.  Ll  Damon. 

McNerney  Bros. 

Wetherell  &  Co. 
CARUTHER8VILLEJ— 

J.    M.    AfBO. 

G.  W.   Bradley, 

C.  W.  Cratty. 
P.  W.  Phlelger. 

O.  E.  Zimmerman. 
CEINTRAUA— 

■Win  Eaton. 
CHILUCOTHE— 

O.  P.  Olote. 

HuKgett  &  Gler. 
J.    A.   McCarty. 

D.  T.  Petera, 
Geo.  Peters. 

S.   K.  Richards. 
CUNTON— 

W.   H.   Donohue. 

N.    H.    Duff. 

Joseph  Harness. 

P.   W.   Morrlssette. 

B.  TatT. 
COLUMBIA— 

E.  F    Arthur. 
H.  C.  Bergman. 
J.  H.  Guitar. 

HLDORADO  SPKING3— 

J.  H.  Smith. 
FULTON- 

F^rances  Boand. 
QREBNFIELD- 

N.  Butter  worth. 

P.    H.   Hull. 
HANNIBAL— 

Wm.  Camery, 

Chas.  Hanea. 
HIGGINSVILLB- 

L.   C.   Mitchell. 

huntsville:- 

J.    H.    Minor. 
IN  DEPENDENCE— 

W.   W,   Angel. 

Collier   Bros. 

Jfdin  E  Lewis. 

Vf.   M.   Randall. 

Wm.  Street. 

Chris  Tetler. 
IRONTON- 

R.    Hatson. 
JEFFERSON  CITY—    . 

Ernest  Braun. 

■W.  H.  Kolkmeyer  &  Co. 

Jos.  Pope  ft  Bra. 

H.  J.   Wallau. 
JOPLIN— 

W.  W.   Fones,  1103  W.  ith  St. 

H.  C.   Hllaabeck,  1202  Grand  Ai 

B.  J,  Overly,  118  W.  4th  St. 

C.  F.  Schilling,  P.  O.  Box  731. 
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KANSAS  CITY— 

American  Aaphalt  &  Mastic  Co.,  30G 
HaJl  BMk- 

Adam  Annstrong  Contracting  Co., 
3SIH  Roanoke  Boul. 

J.  J.  ArniBtronE,  206  Balrd  Bldg. 

W.  D.  ABhdown,  19  S.  Eth  St. 

Atkinson  Bros.,  721  N.  Y.  Lite  Bids- 

J.  C.   Ball.  1621  Main  St. 

G.   M.   B.anfleld,  2S2S  Flora  3t. 

G.  B.  Barclay,  Navajo  Bldg. 

Barber  Asphalt  Paving  Co..  Gibraltar 
Bldg.    Henry  B.  KasEon.  Supt. 

W.  A.   Boyard,  1313  Holmes  St. 

R.  J.  Boyd  Paving  &  Construction 
■Co.,  315  Am.  Bk.  Bldg, 

J.  T.  Brougbal,  628  N.   Y.  Lite  BldK. 

Jamea  Burke,   "22  Forest  St. 

J.  I..  Cannon.  1820  Euclid  Ave. 

Jas.   Carney,   4020  Woodland  St. 

Cheatham  &  Sioti«,  M2  Whitney  Bldg. 

Colyer  Bros.,  Grand  &  27th  Sts. 

T.  O.  Combs,  616  Ind.  Ave. 

Cotter,  McDonald  &  Co.,  TU  Wyan- 
dotte St. 

J.  M.  Courtney,  900  E.  nth  St. 

Creech  &  Lee,  300  N.  T.  U(e  Bldg. 

Louis  Curtis,  706  Bl  19th  St. 

Day  &  Son.  ISll  E.  IZth  St. 

F.  A.  Dodds,  2308  Charlotte  SI. 

C.  L.  Dunham,  2369  Bait.  Ave. 

Elk  A^tdialt  Co.,  315  Am.  Bank  Bldg. 

Silas  Emerlck.  411   E,   13th   St. 

W.  M.  Edwards,  216  Lyceum  Bldg, 

The  Falk  Co..  208  Nelson   Bldg. 

J.   H.  Fink.  BOO  Junction  Bldg. 

Henry  Gerlach,  24th  and  Cypress  Sts. 

R.  M„  Gillespie  Construction  Co.,  BM 
Postal   Tel.    Bldg, 

ailsonile  Rooting  &  Paving  Co.,  716 
N.    T,    Life  Bldg, 

K   G.    Glpple,   3608  Baltimore  Ave. 

Hobt.  Gray,  717  B,  9th  St, 

8,   J.   Hayde,  506  Whitney  Bldg, 

John  Henry,  3216  Locust  St. 

M.  C,  Hogue,  618  E,  14th  St. 

Hotltnger  &  Mitchell,  1214  Main  St, 

Thos.   Hook,  1910  Kas,   Ave, 

Hoover  &  Mason,  514  N,  Y,  Life  Bldg. 

J,   S,    Hopkins,   1010  Union  Ave. 

C,   T,    Houlehan   Contracting  Co.,   318 

Andrew  Jarcke,  209  Lyceum  Bldg. 

Charles  Johnson,  2414  E,  Wt  St. 

Fred'k  Johnston.  3415  Vine  St. 

Kansas  City  Cement  Sidewalk  Co,, 
107  E,   10th  St. 

Kansas  City  &  Oklahoma  Const,  Co., 
817  N.   Y,   Lite  Bldg. 

Kansas  City  Stone  Sidewalk  Co.,  Pos- 
tal Tel.  Bids;, 

Edward  Kellj-,  1112  Harrison  St, 

W.  A.  Kelly,  9«  N.  Y,  Life  Bldg. 

W.  M.   Keneflck,  11S5  Inde.   Blvd. 

M,   L.   Kenlen,  3320  Flora  St, 

J.  H.  Knapp,  1226  Askem  St. 


Kamai  CUy—Conlinueti. 
Knacv  &  Coumbe. 
Latimer   &   Bennlng.     418    Am,  Bt, 

Bldg, 
H.  C,  Lindsley,  1423  E.  8th  St. 
D.  W.  Lynch,  526  Locust  Si, 
Lynch-MulhoUand   Const.    Co.,  10  W, 

r>ennls   Malloy.    606  E,    14th   St 
H.  L.  Marks.  800  W.  30th  St, 
C.    S.   McBrlde,   815  E,    13th   St, 
J.   R.   Mcllorled,    SOI  Heist  Bldg, 
Thos,   McNamara.  647  Holmes  St, 
T.  V,  McNarney,  3363  Oak  St, 
Matthew  Mense,  201  Moss  Bldg. 
Adelbert   Meyers,    Troost   Park, 
W,   H.  Mlddleton,   924  E,   3d  St, 
Nicholas  Miller,  3112  Highland  St. 
Missouri  Sidewalk  Co..  Mass,  Bldg. 
Michael  Moran,  340  W,   Eth. 

C.  R.  Munger,  924  Euclid  St. 
Nevins  &  Johnson. 

D.  B.  Norton,  23S»  Locust  31, 
D.  C.  OKeete,  1008  Union  Ave. 
Parker- Washington  Co,,  3309  P».  9t 

.Pelletler  Contracting  Co,,  1011  Grand 

St. 
Portland  Paving  Co.,  B06  Foetal  Tel, 

Bldg. 
Fringle    &    Flowerree,    311    Lyceum 

Bldg, 
Riley  &  Olive,  Ills  Grand   Ave. 
Phillip  Ritchey,  1430  Cherry  St. 
Isaac  Robinson.  20$  Lyceum  Bldg. 
Rock  Creek  Natural  Asphalt  Co,,  eio 

Whitney  Bldg, 
C.  F.  Rosenbury,  916  E,  14th  St. 
T.  L.   Rowland.  1225  Vine  St. 
T.   F.  Ryan,   2634  Penn.    St, 
J.   T,   Seddon,   1S06  Central  St. 
David  A,  Shanhollzer,  Whitney  BMg, 
Wm.   Shaw,   3119  E.   Ifith   St, 
L.  C.   Slavens,   Jr.,   3144  Main  St 
J,  J,   Smith.  3300  E.  10th  St. 
I^  J.  Smith,  S411  Benton  Blvd. 
Standard    Construction    Co.,   206  Hall 

BIdK. 
V.  E.  Steel,  3328  Troost  St. 
V.  B.  Steen.  IBIZ  W.  39th  3t 
Stewart  Sidewalk  Co,,  104  E,  »th  Bt. 
W.  H.  Stripe,  1013  Tracy  St. 
W,  A.  Summet,  Brighton  and  27th  St 
Taylor   Construction    Co,,    209   Postal 

Teleg.    Bldg. 
G,   R.   Timms,  3831  Woodland  St. 
Trestrali  Paving  Co.,  121  W,  gth  St 
J.  T.  Wachs,  1814  El  11th  St. 
Michael  Walsh,  2207  Holmes  St. 
J.   H.  Waugh,   1410  Bales  St 
White  &  Redmond  Sidewalk  Co.,  13 

W,  8th  St. 
W.  A.  Wilson,  209  Postal  Tel.  Bldg. 
Wllstm  &  Lonsdale  Cheldley  Bldg, 
G,  W.  Youmans,  Am.  Bank  Bldg, 
KING  CITY- 
Frank  Morton. 
C.   Wlleman. 


I  Google 


CONTRACTORS  AND  LARGE  tJSERS  OF  CEMENT. 


KIBKSVILLE- 

C.  C.  AnderMn. 

W.  L.  Burnett. 

T.  J,  Barhart. 

Stephen  Bggert. 

W.  S.  Murphy. 

ThoH.  Sees. 

Gea  Shaw. 
LAKE  VIEW— 

John  Rhoads. 


Geo.   Uddle. 
LiEXINGTON- 

Hair  ft  H«dfre, 

John  Multean. 

Triumph  Press  Brick  Co. 
LOUISIANA— 

Smoahey  &  Roberta. 
MACON— 

Geo.    Kohl. 
■    MARCELINE- 

B.  J.   Patrick. 

David  Porter. 

H.  D.   Porter. 

Jas.  Wamle. 
MARSHALL— 

MARYVILLB- 

Chas.  Arnold. 

Win  Corapton. 

H.    Elsworth. 

Geo.   Walker. 
MEMPHI8- 

ThoB.  Broadwater. 

Wltherepoon  &  Martin. 
MEXICO—  , 

Henry  Myers. 
MOBERLT- 

F.  M.   Lambert 

John  B.  Lynch.  , 


Geo.  A.  Hawkins. 
MONTGOMERY  CITY— 

C,  P.    Elvered. 

J.  F.   Byered. 

R.  A.  Sharp. 

Aug.  Staudhardt. 
HR09HO— 

Chas.  Davie. 

Neoaho   Planlne  Mill  Co. 
NEVADA— 

A.    L.    Daly. 

Joe  Goodnaugh. 


NORBORNE- 

M.  C.  Bid  well. 
Lee  Montgomery. 
Chas.  Roeaelle. 
August  Schrader. 
John   Wade. 


Press  Mason. 
James  Prater. 
James  Roof. 

RICH  HILL- 
HI  rani  Vail. 

ROLLA— 
Hunter  &  Laneaet 

ST.  CHARLIS— 

Carl   Bull  &  Son. 
H.  Bhlmann. 
Herman    Hal  Ira  h. 
John  HEckmann. 
Jos.  Kurtz. 
Pred  Relmer. 


Hy.  I 


nedler. 


ST.    OENEVIEVB- 

Robcrt  Abemathy. 

Amadle  Boyen. 

U.  Burkhard. 

Henry  Morean. 
ST.  JOSEPH— 

Daniel  Donoghue. 

Feeney  &  WtKlan. 

Helsey    Bros.    Pavlni 
St. 


ig  Co.,   118   e 


John  Marnell. 
Patrick  Morley. 
Hobt.  Read. 
Peter  Swenson. 

Waller  Paving  Co.,  SM  N.  10th. 
BT.    LOU'IS- 
Abbott-Gamble  Contracting    Co.,   «a) 

Chestnut. 
Abel  &  Gerhard  Plumbing  Co.,  909  N. 

«Ch. 
American  Granitoid  Flagging  Co.,  18!9 

Park  Ave. 
Asphalt    &    Granitoid    Construction 

Co..    2420  S.    Broadway. 
Holland  W.  Baker,  708  Lincoln  Trust 


Barber     Asphalt     Paving     Co., 

Chemical  Building. 
Barrett  Mfg.  Co.,  1097  N,  9th. 
John  Belswanger.  1810  Division  S 
H.   G.    Bohn   &  Co. 


Bradford   Marble 


,    1211-1229  S.    2d 


Bridge  Co.,  720  Lincoln  Trust 
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Bt.  Loitii — ConUnuett. 
ColumUa    Iron    Works,    S8M-35    Billot 

Avft 
Albert  T.  Cook.  4730  Ashland  Ave, 
Cumberland  Const.   Co.,  7^1  Olive  Bt. 
John  R.  Dwyer,  4148  Falrtas  Ave. 
M.  H.  Earle,  162S  Penna.  Ave. 
Eugene  Felix,  1923  Choteau  Ave. 
A.   A.  Flacher,   813  Chestnut. 
John  D.  Floerke,  4033  N.  Grand  Ave. 
Fruln-Barabrick  Construction  Co.,  906 

Chemical  Bullaing. 
Oelsel  Construction  Co.,  Koken  BldE- 
allioulte    CanntFacttoa    Co.,    Ta»- 

721  TVulnwrlcht  BldK. 
Ooeaso  &  Remmers  Bldg.  &  Contract- 

Ing  Co..  S0&  CasB  Ave. 
Oreen  River  Asphalt  Co..  40"  Railway 

Exchange  Building, 
H.  F.  Gruetzemacher  &  Co..  KM  Olive 


z  &  Son,  2722  8.  »th  St. 
HUl-CXMeara   Construction   Co..     923- 

E  Walnwrlght  Building. 
Wm.  F.  Hopkins,  Olive  Sc  4th  Sts. 
Stibastlan  Hug.  E62Z  N.  Sarah. 
Jean  Jameson. 

Wm.  Jobson,  4722  Ashland  Ave. 
F.  B.  Klein,  1424  Blair  Ave. 
Geo.  Kohl,  39I»  Vest  Ave. 
Lasar-Letzlg  MUg.    Co.,    1124    Wash. 

W.  W.  Love  &  Co..  713  N.  Vandeven- 

ter  Ave. 
Mackle  Construction  Co.,  4941  Easton 

Ave. 
H.  Marquardt  Marble  &  Qilnlte  Co.. 

106  3Sth  at. 
Maybew  ft  Oraham,  4TO  Commerclai 

Building. 
Francis  MoCabe,  411  Olive  St. 
S,  C.  Mccormick  &  Co.,  80-81  Koken 

Building. 
Patrick  McCormlck.  1513  Market. 
J.  J.  McMahon,  3313  Easton  Ave. 
Metal  Ore  Cement  Tile  Co..  313  N.  Bth 


Mound  City  Construction  Co..  Lincoln 

Trust  Building. 
NaUBle-Holcomb  ft   Co.,   6U   Century 

Building. 
Jesse  M.  NefT,  4217  St.  Louis  Ave. 
Novacullte  Paving  Co.,    Room  10,   3d 

floor  Eiiultable  Building. 
Patrick  O'Donnell,  2116  Wash.  Ave. 
Parker-Russell  Mining    &  Mfg.   Co., 

3d  floor  417  Pike. 
Plckel    Marble   &   Granite   Co..    »ll-7 

North  Broadway. 
Americo  FIttana,  202  Ozark  Building. 
R.      M.     Qulgrly   &     Co..      Z8   Laclede 

Building. 
Rich  Construction  Co..  510  Pine  St. 
Rowland  &     Harcman,     4470     Easton 


St.  Lovli— Continued. 
Patrick   St.    John   Qranltold  Co.,  1(19 

deary  Ava. 
St.   Louis  Bermudez  Asphalt  Paving 

Co.,  806  Security  Building, 
St.   Louis  Contracting'  Co.,  38  Turnw 

Building. 
Bt,      Louis       Expanded     Metal    Fin 

Prooflng  Co.,  606  Century  «uliaing. 
8(.  Louis  Marble  &  Tile  Co.,  13th  « 
•      QraUot. 

St    Louis    Terra   Colta   Co..    Uncoln 

Trust  Building. 
Schllllneer  Brothers  &  Co.,  310  UnloD 

Trust  Building. 

-     "■  ■        ■(!,    2804    N.    Garrison 


1  Co..  2116  Wye 
IDB  St. 

Skralnski  Const.  Co.,  319  N.  4th  S< 

Jamea  Stewart  &  Co.,  6th  Sc  Olive  i 

Sttrel  &  Ruckert,   2324  Kosciusko 

P.   J.   Sullivan,   617  Chestnut. 

A.  K.  Terry,  3451  S.  Grand  Ave. 

Thompson  &  Gray,  Walnwright  Bl 

R.    L.    Van   Sant,    60g-609   CommerclBl 
Building. 

Venetian  Mosaic  &  Granitoid  Co..  SOU 
Locust  St. 

August  Volgt,  18*6  Dolman  St. 

Wade  Bros.  Const.  Co.,  2272  Old  H 
cheatet  Road. 

C.  L.  Whlttemore  Mantel   Co.,  919-21 
Pine, 

E,  P.  Wright  &  Co.,  708  Pine  St. 

Zbaren  Const.  Co.,  304  N.  Sth  St. 

Christ     Zimmerman     &     Co.,   Waln- 
wright Building. 
SALEM- 

Oeo.  Smalley. 
SALISBURY- 

Chas.  Clarkson. 
SBDALIA— 

E.  Hurley  &  Co. 

John  Hyatt. 
BEN EC A— 

Ed  Atkins. 

a  W.  Bailey. 

Vic  Ehrheart. 


J.   H.   Hues. 
J,  W.  MaglU, 
W.  T.  McDanlel. 
SLATESt— 

Richard  Erwln. 
M.   Gabb. 
S.   P.  Krauae. 
L.   L.   Mecum. 


Ave. 
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THAYER— 
B.  K  Smltb. 
W.  K  Wadswotth. 


W.  C.  Blew. 
TCXEDO— 

James  Uurray. 
WEBSTER  GROVE— 

Alex  Blalkle. 

Geo.  ConkllQ.  . 

M,  JesBen. 
I     U.  Rubsam. 
WGST  PLAINS— 

El  p.  Brown. 

J.  R.  Martin. 
WILLOW  SPRINGS- 

X  D.  HcLucaa. 
;  WIND80R- 
{      Jaa.  Bridges. 

John  Helm. 

MONTANA. 

ANACONDA— 
Jobn  jBcobson. 
c.  w.  Starr. 


J.  N.  Brown. 

J.  D.  Distaow. 

Ole  Moe. 

Chas.  Scliwan. 

Patrick  Walah. 
BUTTE— 
I     Butte  Sewer  Pipe  Sc  Tile  Co. 
I      T.  R.  Hindi. 
I     Jobc  RaSertj. 


Thomas  Rowan. 

James  Ryan. 

Western   Ast>ha]t   &   Qravel    BooDnK 
Co. 
I     Winters,  Parsons  &  Boomer. 
.   SA3T  HELENA— 

The   American    Smelling    ft    Roflnlng 
I         Co. 

Helena  Water  &  Power  Co. 
HELENA— 
I      P.  c:  Krlgbaum  &  Co.,  3EZ  N.  Main. 
I   LIVINGSTON- 
I      E   P.    1 
'   WBBOULA- 


NBHHAS1 

ASHLAND— 

J,   Aughe. 

Tom  J.  Moulton. 
AUBURN- 

H     A.   Allen. 
AURORA- 

P.  H.  Burt. 

Herb.  Daniels. 

H.  Tuepker. 
BEATRICE- 


BLAIR- 

Herman  Shields. 

H.  L.  Strove. 
CHADRON- 

Samuel  Dubel. 

Elmer  Longear, 

Ira  Longear. 
COLUMBOB- 

Mason  E.  Beall. 

Jacob  Glurng, 
CRETE:— 

Wm.    Farley. 

Jno.  Kerst, 

E.  Martin. 

Jno.  Mullner. 
PAHIBTJRT- 
D.  S.  Allen. 
H.  J.  Evans. 
Rich.  McLean. 
Clint  Richardson. 


W.    B.   Schmucker. 
FREMONT— 
Phil   p.   Mowrer. 

H.  A.  Pierce. 
C.  I.  Shawn. 
Shawn  Bros. 
GENBVA- 
R.  Whltfleld. 

A.  Freeman, 
E.    J.    Evans. 

OR  AND  ISLAND— 

Otto  Klr«che. 

Wm.  Scheffel. 
HASTINGS— 

Fred  Butzlrua. 

John  Hempel. 

Cbas.   Henael. 

B.  E.  Ladd. 
O.  N.  Staley. 

HOLDRBGB- 
David  Detter, 


KEARNEY— 

A.  Cedarholm. 

Rlchnrd    Hilt 


lerd,    3038 


Scott  Bros. 


Frank    Lee. 
Nathan  9.    Lehigh. 
T.  E.  Thomas. 


LINCOLN- 
M.  R.  Belgian. 
Miles  Callanan.  913 
Lincoln  Artldclal  t 
John  McDonald.  283 
Sheely  ft  OShea.  60 

NEBRASKA  CI  TV- 
Jos.  Burr  &  Son. 
Prue  ft  Shannon. 
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NORFOLK— 
R  A.  Amarine. 
S.  A.  Barnes. 

W.  L.  Kern. 

Wm.   Klug. 

R.  W.  Mllla. 

A.   MMrtaOD. 

R.  H.  R«yno1da, 
NORTH  PUATTB- 

W.  H.  Johnston. 

Frank  Martin. 

Conrad  Walker. 
OMAHA— 

R   R    Barber.  2019  Grace  St. 

Barber   Asphalt   Paving   Co.,   5th   & 
Jonfs  Sts. 

Lee  Raroch,  60B  3.  ISth  St. 

Betlamy  &  Homung.  1U4  Capitol  Ave, 

D.-.J,  Creedon.  3022  Charles  8t. 

P.   J.  Cummins.   50  Barker  Blk. 

Grant  Paving  Co..  306  Bte  Bldg. 

A.  R.  Hoel,  28J2  Burt  St. 

Katz  &  Crandall,     602    N.     Y.   Lite 
Bidg. 

p.  J,   Lewis  Roofing  &  Mfg.   Co.,  312 
3.  16th  St. 


Hugh    Murphy,    Bee    Bldg. 
Omaha  Gas  Mfg.  Co. 
Geo.   Parks  &  Co.,   Ml  N.  21th  St. 
Frank    Romans.    2210    N.    2eth    St. 
J.  B.  Smith  &  Co.,  Ranege  Bldg. 
Frank  Waller.  HS^  N,  16th   St. 
Welshans  &  Holbrook,  30»  S.  17t:i  St. 
O'NEILL— 

C.  a    Davis. 
John  Hunt. 

PAWNEE  CITT- 

John   Coldlron. 

Plummer  &  Lyons. 
PLATTSMOT.TH—  ' 

Jno.    Hart  man, 

D.  M.    Jones. 
Z.   W.   Kennedy. 
Jno,    Klnser, 


L   Larson   &   Co, 

SOUTH  OMAHA— 
Carter  Alcoi,  13th  and  M  Sts, 
D,  M,  Click  &  Co,.  I9th  and  M  SI 
Flore  &  Co,.  21st  bet,  S  and  R  S 
McDonald  &  Bock.  23d  and  J  Si 
Geo,  Parka  &  Co,,  441  N.  24th  S 
Theodore  Schrader.  6«1  S.  28th  St 

TBCrMSEH— 
R    M,   Alterberry. 


TORK- 

Geo,  Daugherty. 
Geo.  E^lr. 
J.    W,    Moist. 
Jacob  Zleg. 


CARSON  CITY- 

W.    G.    Elliott. 
'J,   Johnson, 


,   R,   Bor 


Z,    Wlico 
RENO— 

Burke  Bros. 

Calne  &  Shadier,  2DZ  Virginia  St. 

Chas,  E,  Cknigh. 

Geo,  E,   Holesworth. 

W,  W.  Shalt, 
VIRGINIA  CITT— 

H,  Mcintosh. 

Thos.   Muchle. 

KEV/  HiAHPSHIREL 

BRRLIN— 

Napoleon  Notan. 

Louis  Rodwlck. 

H.    C,    Powell. 

John  Steward. 
CLAREMONT— 

John  McGrath. 
CONCOBI>- 

Concord  Foundry  Co.,  8  Chandler  St, 

C.  Le  Fellows. 

Ford  &  Kimball,  tl  a  Main, 
Rowell  &  Plummer. 
DOVBR- 
J.  a  Abbott, 
R,   W,    Hooper, 
O.  J,   Palmer. 
A.    Convene    Place      Lnmber  Co., 

DURHAM- 

D.  Chessley  &  Co. 
LACONIA— 

G,    Cook    &    Son. 

T.  J,  Quay. 

H.  S,  Stone. 
LAKBPORT- 

L.  D.  Clark, 

O.  T,  Muzzey, 
MANCHESTER— 

FYank  A.  Gay. 

Roble  Consolidated  Concrete  Ca.  93« 
Elm  St.' 
NASHUA— 

Nashua  Cement  Sidewalk  Co, 

Nashua  Concrete  Co,,  140  Main  St. 

Tardit  &  Bellavance.  106  Tolles  St. 
PORT3MOUTH- 

Anderson  &  Jenkins. 

W,  A.  Hodgdon. 

J.  R.  Holmes. 

E.  N.   McNabb. 
Sugden  Bros. 

E,  W,  Trelettaen. 
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HOCHESTER— 

W.    W.    Amea. 

h.  F.  Howard. 
BOMEHSWORTH— 

AuBuste  Bemler. 

John  C.   Burke. 

Cii&a.   F.  Uitchel. 

NBW  SKRSEY. 

ATLANTIC  HIGHL-ANDS- 
Frank  J.  Davis. 
Robert  Emery. 
W.  W.  IrfonarO. 
AiDEl  Qua£kenbush. 
John  Soutball  &  Son. 
.    BATONNE- 

Uenry  Becker,  «  E.  Uh  at. 
Brady  Bros.,  Ave.  B  cor  E  £Zd  St. 
T.  J.  Brady.  32  W.  47th  St. 
W.  John  Buttner,  S2S  Boulevard. 
Jamea  J.  Colsan.  98  Ave.  C. 
Coney  &  GllberCson,  IT  Dodge  St. 
Dennis  County.  ZOG  E  22d  St. 
Jacob  H.  Cozlne,  810  Ave.  B. 
John  Cure,  30  W.  7th  St. 
Robert  X.  Daly.  14  B.  28Ch  St. 
Thomas  J.  Daly,  US  Ave.  C. 
Daniel  Donovan,  3£  W.  Itth  St. 
William  Downey,  41  W  Kth  St. 
P.  J.  Pallon,  14  W.  23d  St. 
WlliiBm  C.  Farr,  32  E  22d  St. 
George  Ford,  47  Andrew  St. 
Holmes  &  Cogan,  363  Qarfleld  St. 
Edwin  F.  Keeney.  99  'W  Elat  St. 
Hugh    McCabe,    Boulevard,    cor.    W. 

&4th  St. 
Richard  C.  Mead,  25  E.  42d  St. 
Martin  M.  Murray.  9  W.  9th  St. 
Rehltl   &   Edwards,   W   G4th   St.,   nr 

Ave.  C. 
Frank  Russell.  79  W.  22d  St. 
WlUlam  C.  Ryan,  46  W.  4lfet  St. 
Spearin  &  Preston.  64  B  3d  St. 
Gustav  SIppel.  307  Ave.  D. 
George  J.  Welcher,  34  B.  21st  St. 


a  W.   Gardner  &  ( 
BBVERLT- 

C.    A.    Hlgglna. 
BLOOMFIELD— 

E.   D. 


E.  H.   Grifflth. 
BOONTON— 

Theo.    RInsIleb. 
CAMDEN— 

Block  &  Tile  Paving  Co.,  Sm  Market 
St. 

Granallte  Pav,  &  Const.  Co.,  Federal 
St.,    above   121h. 

Wm.   H.  Kierraan,   33  Haddon  Ave. 

B.    P.    Sweeten  Sc   Son, 

>4aron  Ward,  821  58th  St. 

Frank  A.  Ward.  BSS  Benson. 

H.  F.  WhlteoraTt.  640  Benson. 


CAPE  MAY- 

L,.    E.    Miller. 

M.  C.  Swan. 
DOVER— 

Andrew   Boderer,  Jr. 

Smith  &  Fanning. 
HAST  ORANGE- 

J.    W.    Balgrte. 

E.   I.  Condlt. 

B.  Coyne. 

Job.    F.    Davis, 

E  Doremus  &  Co. 

A.   P.   HamUm  Son  Co. 

Prlng  Bros. 
EUZABBTH- 

Henry   T.    Clark. 

Donc*ue  &  McKeon. 

Chas.  Ell  backer. 

P.   Faughnan. 

Fitzgerald  &  Potts. 

Louis  Quien. 

Mathew  Wade. 

Robt.  Wilson. 
ENGLETWOOD- 

D,  I^  Barrett. 

Chas.    Brucker. 

Joseph  H.   Garrison. 

Joseph  Thomson, 

John  B.  Vanderbeok. 
PREEHOU>- 

A.  Brown  &  Sod. 
GARFIELD— 

N.  J,  Construction  &  Supply  Co,,  Ho- 
bart  Place. 

Troost  &  Oo. 
GLOUCESTER   CITY— 

L.  Bowe. 

Burt  &  O'Hara. 

Charles  F.  Rlncom. 
HACKEN3ACK— 

Samuel  R.  Cummlng:. 

Wm.  H.  Whyte. 
HACKETTSTOWN— 

J.  H.  Beatty. 

G,    W.    Smith. 
HAMMONTON— 

Chaa.  P.  Myrea. 

Edward  T.  Strickland. 
HOBO KEN— 

Barber  Asphalt  Paving  Co.,  2E9Waah- 
Ington  St. 

Commonwealth  Roofing  Co..  S»  1st  SC. 

Jas.  Woddlngton,  619  Jeerson  St, 
IRVINGTON— 

John  Ballard.  Osborne  Terrace. 
JERSEY  CITY- 

Wm.    T.    Ard,   57  Bonner  Ave. 

Wm.   H.   Gautler  &  Co..   1  Exchange 

John  Hopkins.  492  Central  Ave. 
Hudson     Co.      Contracting     Co..     367 

Communlpaw  Ave. 
Louis  Klrchner.  292  Duncan  Ave. 
Wm.  Ormsby,  166  Hudson  Boulevard. 
P.  T.   Plunkett,  1099  Summit  Ave. 
J.  W.  Rehill.  369  Communlpaw  Ave. 


.Google 
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Jtrtey  City— Continued, 
P.  SanCord  Robb,  2T7  Wash'n  St. 
B.  M.  &  J.  F.  Shanley,  16  Exchange 

LAKBWOOD— 

Jno.  C.  Brown. 
I^MBI!2tTVILLB- 

Qeo.  W.  Amett. 

Frederick  Parker. 
LONG  BRANCH— 

Wm.  H.  Alexander. 


Peter  Marl. 
MADI80N- 

Danlel  Buma. 
MANASQUAN— 

Newbury  &  Bgtell. 

A.  F.  Van  note. 
MATAWAN- 

John  M,  Hulsart. 
MILLVILLE- 

Reeves  &  Son. 
MONTCLAIR— 

Wm.  Doyle.  Midland  Ave. 

James  B,  Dyer,  Montague  Place. 

Owen  Peeney,  Valley  Road, 

Donato  Fubco,  Gtecrldge  Ave. 

Karl  I.  Muller.  Miller  St. 
MOBBISTOWN- 

John  D.  ColIlnB. 

Dempeey  &  Cooney. 

ThoH.  Malley. 

SturglB  Btob. 
NEWARK— 

John  C.  Ahrens,  72  Falrvlew  Ave. 

William  AhreuH,  13  Peshlne  Ave, 

William  Ballard,  Runyon  Ave  ft  10th 
St. 

Barber  Aaphalt  Paving  Co.,  TS3  Broad 
St. 

Qeoree  Brown   6   Co.,     374   Belleville 

Chert  aotie   Co.,   238  Washington   St. 
A.  H.  Clark's  Sons,  Zi  Cllulon  St. 
CommaBweBltli  Rooftms     Co.,     19 
DlFlalau  St. 

Conway  ft  Co.,  Central  Ave.,  cor.  7th 

St. 
W.  A.  Cullen,  S2S  Broad  St. 
John  a.  Day  &  Co.,  763  Broad  St. 
Henry  Mckson,  22  Clinton  St. 
Henry  M.   Doremus,  7«3  Broad  St. 
John  Dortety,  168  Ridge  St. 
Dond  &  Olda.  27  Van  Wacenen  St. 
BuBtlce  Bros.,  22  Clinton  St, 
Wm.  A.  Gay,  22  Clinton  St. 


P.   H.   Harrrlson,  30  S.  9tli  St. 
Eugene  B.  Hedden,  22  Clinton  St.    . 
V.  J.  Hedden  &  Son.  431  Og^len  SI. 
J.    G.    Hetz^,   ff!   Main   St. 
Wm.  J.  Hughes,  112  Bergen, 
Michael    Kane,   57   S.   13th  St. 
J.  W.  lAnsIng  &  Son,  122  Market  31. 
Geo.  C.  Me£7wHn  Co.,  238  Waahlngtwi 

Bt. 
F.  W,   McManus,  22  Clinton  St. 
Thoa,  J.  Macklneon,  226  a   7th  St. 
Jas.  H.  MBKulre,  214  Peablne  Ave. 
ManutacfurerB'    Contracting   Co.,   I* 

Broad  St. 
Chartea   Marsh.   308  Ogden  St. 
Alex  Milmoe.   37  R   6th   Bt. 
Newark  Asphalt  Co.,  196  Market  St. 
Newark  Paving  Co.,  800  Broad  St. 
N.  J.  A^ihalt  Co.,  763  Broad  St. 
New   Tork    Roofing   Co.,    19  Olvfsioi 

St. 
Thomas  A.  O'Con; 
Joaesiti  Osbwald. 
Jacob  Peter,  127  Frelinghuyaen  Ave. 
Chaa.  B.  Pruden,  22  Clinton  St, 
Ford  C.   Pruden.  22  ainton   8t. 
T.  J.  Regan  ft  Co,.  179  Market  Bt. 
J.  Im  Reld.  763  Broad  St. 
8.   Rlzzolo  &  Co.,  IS  Lock  S(. 
P.  Sanford  Roas,  76  Johnson  Ave, 
Geo.  W.   Roydhouse. 
Arthur  E.  Bandford,  27  Kearny  Bt. 
David  P.  Baiidlord.  199  Garslde  St 
David  C.  Seymour.  164  Market  SI. 
B.  M.  &  J.  F.  Shantey.  867  Broad  9t 
StSBdnrd  PbvIub  Co.,  22  CIlntaB 


S  Congress  8< 


St. 


Union  Cut  Stone  Const.  Co.,  22  Clin- 
ton St. 
Peter  Vanderhtrft  ft  Sons,  285  Broad 

Bt. 
Van  Steenberg  ft  Clark.  204  Ogden.  St. 
E.  M.  WaldrOD. 
Joseph  Wells,  88G  Summer  St. 
NEW  BRUNSWICK— 
ThOB.  C.  Cole,  Townaend  &  E>r1ft  Sts. 
Jaa.  OlUlgan, 
Radel  &  ShaCer, 
T.   H.   Riddle. 


BOOKS 
ON  CEMENT 


Hjdraulic  Cement-    By  F.  P.  Spalding 12.00 

Portland  Cement.    By  Charlee  DTjiinSeson l.GO 

Clark's  HaBd-Booli  on  Cementa 1.00 

Portland  Cement:    ita  Manufacture.  Testing  and 

Use.    BvD.B.Batler.  3eapBRB9,8!l  illaitrations  S.OO 
American  Cemsnts.    By  Uriah  CumminHa.. 3. CO 

(•'Municipal  Enqineerino  Company 


CONTRACTORS  AND  LARGE  USERS  OF  CEMENT. 


NEWTON— 
Wm.   Latamore. 
CDonnell  &  McManiman, 
Jobn  Regan. 
ORANGE— 
Lawrence  J.  Fell,  Jr. 
Ulnehan  &  Eveten, 
PALMYRA— 
Joa.  Bishop. 
I     John  Shade. 
'  PAaSAIC- 

Dlamond   Slone  Co.  ' 
PATBRSON- 
G<orge  Adshead  &  Son.  46  Pair  f 
John  Agnew,   Prince   Cor.   81«Mi 
I      J.  C.  BaJyarat.  97  Ward  SI. 
I     Marlntus  De  Oroen.   108  N.   4Ui. 
I      John  De  Rltter.  141  Lawrence  SI 


Dowling  Conalrucllon  Co..  12  Pater- 
son  DyH. 
Richard  Dykstra,  227  Derrom  Ave, 
J.  W.  Ferguson.   Paterson   Nail.   Bk. 

C.  J,  Gallagher,  174  i6th  Ave. 
David  Henry  Building  Co..  Main  Cor. 

Smith. 
Martin  Hogan,  387  Grand. 
Chris  Huber,  3  Paterson. 
International   MoaSic    Tiling  Co.,  IT 

Broadway. 
Christfvher  Kelley.  R,  R.  Ave.,  cor. 

Green    St. 
J.  R.  Lee.  Z  NaU.  Bk.  Bldg. 
F.  J.  HarLey,   Romalne  Bldg. 
James  McGuire,  168  17th  Ave. 
UcKiernan   ft    Bergln.    lat   Natl.    Bk. 

Bldg. 
Partlck  MoShane.  16  Leslie  St. 
A.  Miller  &  Son,  7M  Main  St, 
Uoore  &  Goble  Co. 
T.  P.  Murray,  12tS  Madlaon  Ave. 
New  Jersey  Sewer  Pipe  &  Construe- 

Uon  Co..  ISth  and  Broadway. 
Thomas  O'Brien.  113  Pearl  St. 
Pateison  Construction  Co..  Romalne 

Bldg. 
Paterson  Mantel  &  Tile  Co.,  COS  Iilaln 

St. 
William  Rohloff.  lO  Sussei. 
W.  J.  Rooney,  47  Park  Ave. 
Jawph  Slurve,  647-9  B.  ISth  St, 
Silk  City  Construction  Co.,  347  Grtind.  ■ 
A.  H.  Smith,  41-47  Lafayette  St. 
Louis  Smith.  W  Sheridan  Ave, 
Patrick  St,  Lawrence,  121  Jackson, 
Albert  Tat  ten,  S4  Hemlock, 
PAUIBBORO— 
i      Ezekle!  English. 
I     Chas,    B.   Henry. 
!     Chas,   Titus. 


PBNNGROVE- 

Cliae.  E.   Barber, 

Adam  Jeso,  Sr. 
Ell  Strlmple. 
Nathan  Wood. 
PERTH  AMBOY- 
Donohue  &  Leavy,  ■ 

Henderson  Bros. 

A,  HoHgland, 
Thos.   Langan, 

I.  C.  Ostergaard, 

Woglon  &  Clinehey. 
PHIUPBBURG— 

BdW,    Korp, 

Adam  Martin, 

T.  S.  Pursel, 
PLAINFIELJ>— 

Patrick  Christmas, 
RAHWAY— 

T,   Covlntree. 

Sastman  &  Tiembly. 

John  Melbum. 

Geo,  W,  Moore.  , 

Chas.  Scrimshaw. 
Peter   Tillman. 
RED  BANK— 

Joseph  Swannell, 
RIDGEWOOD- 

Wra.  C,  Munro. 
ROCKAWAT- 

Geo.   B.   Schofleld. 
RUTHERFORD— 

Edwin  T,   GallowEty. 
SALEM— 

Bell   &   Clamplt. 

Lewis  Steelman,   EB  Wesley   St. 
SOMHRVILLB— 

John  D.  Hornby. 

D.   J.  Smith. 
SOUTH  AMBOY— 

James  Collins, 

James  Quia  Ian. 
SOUTH  ORANGE— 

John  Barrett, 

Henry  Becker  &  Son.  ,,.  . 

David  Boe, 

John  O'ReUly,  Jr. 
SUMMIT— 

J,  Chedlster.  ■      <■-.-■ 

B.  G,  Delaney, 

P.  McGowan.  -■  .* 

W.   H,   Smith, 
.8.  Wright  &  Son  :■: 

THNAFLY—  -  ' 

I*  O.  Atwood  &  Co,     .,.•■ 
TRENTON—  ■■"■■' 

Aaron  Hawkyard.  1071  S.  Clinton  SI 

Michael  Hurley.  612  Perry  St. 

Wra.  S.  Kelhn,  68  Pennington  Ave. 

Lewis  Lawton,  432  Hamilton  Ave. 

The  N,  J.  Wire  Cloth  Co. 
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Trenton— Cotitinufd. 
DennlB  Roe.  4S3  W.  State  St. 
M.  F.   Smith.  S2  Greenwood 

C.  B.  Walton,  107  Lambertou 
VINEIjAND— 

Jehlel   Vaughn. 
WEBHAWKEN— 

WEST  HOBOKEN— 

John  Berkley. 

Wm.  QuniJIIng,  420  Charles  S 
WEST  LONG  BRANCH— 

Monroe  V.  Poole. 
WOODBURY— 

E  P.  Henry. 

D.  I*  Pine. 

HKW    MDXICO. 

ALaUQUBRQUE- 
Don  Dlckeraon. 
Dodd  &  L«mtilte, 
Jaa.   McConiaton. 
Rusaell  Bros. 

B.  F.  Daniels. 
Dunning  &  Rasmuaaen. 
Thos.   Howard. 
Frank  Le  Roy. 


fiEW  YORK. 

ALBANY- 
James  Acbroyd,  12  James  St. 
.     Albany     Construction     Co.,     Twiddle 
Bids- 
Callanan  Road    Improvement  Co.,  61 

Collins  BroB.,    Benaon  Bide. 

S.  J.  Davenport  &  Co.,     11  Tweddle 
Bide. 

Dollard  &  Holler,  £6  State  St. 

T.   Henry  Dumary,  38  State  St. 

Macnee  &  Rabe,  65S  B^u^dway. 

B.  F.  &  P.  W.  Mulderry,  115  1st  St. 

Prescolt,     Buckley     &     Callahan.     51 
State  St. 

Anton.  Wei ler,  566  Broadway. 
ALBION— 

Baker  &   Judsoa. 

W.  a  Buell. 

Arthur  Harris. 
AMSTERDAM- 

John  J.   Turner. 
ATHENS- 

Theodore  Every  &  Son. 


AUBURN— 

Furnlsa  Bros. 
T.  F.  Walsh. 
AUSABLB  CHASM- 
W.  M.  Mooney  &  C 


AUSABLE  FORKS— 

J.  &  J.  Rogers  Co. 
AVON- 

Henry   Chase. 

Wm.   Clark. 

Upaon  &  Whisker. 
BALL8TON  SPA- 

Wm.  Clements. 
BATAVIA— 

Chas.   lA  Fountain. 

Wm.    E.    Page. 

Weaver  A  WInslow. 

W.  C.  Wolsey. 
BATH- 

ThoB.  H.  Campbell. 

JohB  Collliui,  2G  Geneva  S(. 

Phil  Shoemaker. 
BINGHAM  TON— 

Chenango  EnBineerlng  Co.,  IW  State 
St. 

W.  A.  Conklln,   99  Court  St. 

Andrew  Douglas,  109  LeRoy. 

John  Kelly,  193  Front  St. 

A.    C.    &   E    A.    Matthews,   47  Court 


9  Beethoven  St 


A.  D.  Oaborn,  1 
BOYLSTON— 

raery  CrandaU. 
BUPFALO- 

3.  L.  Alberger  &  Son.  696  ElUcott  Sq. 

American   Contracting   Co.,    453  &U1- 
oott  Sq. 

Argentic   Paving   Co.,   353   I^afayette 

Atlaa  Contracting  Co.,  47  Main  SL 
Henry  Author.  1410  Fillmore  Ave- 
WltUg  Ball,  S2  E.  North  St. 
Charlea  Ballachnjieder.  49  Peterson. 
J.  M.  Barnes,  lOM  Elk  St. 
C.  P.  Barnwell,  398,  14th  B. 
W.  C.   Beck,  1248  FlUraote  Ave. 
Charles  Berrlck  Sons,  llBl  Main  91. 
H.    C.    Biddlecome,  412  Perry. 
H,  Blrkmeyer,  5  Glenn. 
Black  &  Hunt.  3  Builders  Ezch. 
Rudolph  Boye,  1063  Smith. 
Arthur  Bouldering.  393  Herkimer. 
W.    F.    Boysen,    492  ElUeott   Sq. 
O.  W.  Bruce.  51  Best. 
BuftaJo  Bridge  &  Iron  Works,  BtUlfJ 


9  inrantcilB 


,   N.  , 
Bultmlo  Oemcnt  Co., 


St. 


Buffalo     Concrete     Paving     Co..     at 

Northampton. 
Buffalo  Electric  Co.,  227  Pearl. 
Buffalo  Engine  Works,  12  Perry  a. 
Buffalo  Expanded  Metal  Co. 
Buffalo   Engineering  Co.,   9   Erie  Co. 

Bk.  BIdg. 
Buffalo  Ferrollthlc  Pav.  Co.,  4  Build- 


Buffalo    Granolithic 

W.   Eagle. 
Buffalo  Marblelthlo  Pav.  Co. 

Co.  Bk.  Bldg. 


Paving   Co.,  13 


.Google 


CONTRACTORS  AND  LARGE  USERS  OP  CEMENT. 


Buffalo   Sewer   Pipe     Co.,     77     Tona- 

wanda. 
H.   P.   Bui^ard,   23S  LAtbtop. 
BuBch  Bros..  E23  Mooney  Bldg. 
Butcher   Bros,,    81B   Main   St, 
Chaa.    Callam,  88  Kentucky. 
Carroll  Bros..  4th,   cor.  Virginia. 
G.    W.    Carter    &    Bona,    26    Builders' 


J.  J.  Churchyard.  648  Clinton  St. 
Climax  Paving  Co.,  7(  Riverside  Ave. 
Cockburn   Broa,   &   Co.,    43   Builders" 

Colliery  ESiBineerlng  Co.,   426  Elllcotl 

Sq. 
Cooper  &  Hopkins,  350  Niagara  St. 
Peter    Cotter,    22    Myrtle, 
Crage  &  Fench,  «1  Terrace. 
Cramer  Granite  &  Concrete  Co. 
Crescent   Pavement   Co.,   96  Erie   Co, 

Bk.  Bldg. 
Dark  &  Co..  S16  Pearl  St. 
Alvln  W.  Day,  MS  Main  St. 
W.  D.  Dodge  &  Co..  20  W,  Eagle, 
Donnelly    Contracting   Co,,   894     Elll- 


C,  Donovan,  1334  Prudential  Bldg. 
Dwyer  &  Huntington,  J79  Main  St, 
John  ElBesser,   U83  Niagara. 
Empire  Paving  Co.,  22  Pomona  Place, 
John  Feist,  lU  Ash  St. 

D.  R,  &  H.  Fogelsonger,  315  Oak  St. 
H.  I*  Fosburgh.  732  Prudential  Bldg. 
G.   E,   Frank     &     Bro„     44     Buldera' 

P.  H,  Frajik.  1124  Qeneaee, 

F,  J.   Friedman,  38  Foi, 

Frontier     Engine  Works.   Ft  of  lUI- 

C,  M.  Galle.  5B  Indiana  ch,  rd, 

A,  Gehrea,  IMS  Fllmore  Ave, 
Gels  Bros,,  416  Dearborn  St. 
German     Rock  Asp,     Co..     304   D,   S, 

Morgan   Bldg, 
John  Gesl,  Jr.,   1  Quarry, 
C.  H,  Gill,  21B  Plymouth  Ave, 
J.  K,  Goldsmith,  E06  Ealon, 

L,  Granacher,  215  Genesee, 
Granolithic  Paving  Co,,  71  W,  Eagle. 
Grattan  &  Jennings.  Ft,  of  Main, 
Grattan  &  Latimer,  Ft.  of  Main. 
Charles  OrifllthB,  377  Prospect  Ave. 
Charles  Gruber.  2S3  Walden  Ave, 

B.  J,    Grupp,   61  BIley, 

T,  C,  Gugino,  80  Trenton  Ave, 

E,  M,  Hager  &  Son,  141  Eltn. 

F.  C,  Hardle,  124  Pec.kham, 
James  Hall,   106  \ 


Hall   &   Bona,    69  Tonawanda, 
Hand  &  Greenberg,  7  Ei 
Bldg, 


Co.   I 


Buffalo— Co7ilinu  ed. 
Henry  Harden.  287  Northampton. 
IjOuIs   Harlerecht,      S14     Mutual    Life 

Bldg, 
Harrar  Conatructlon  Co,,  88  Coal  & 

Henry  Hartke,  262  Humboldt. 
Henry  Hecker,  206  Dearborn, 
William  Henrlch  &  Sons.  193  Spring 


T.  li  Herman,  267  Rlley. 
Hllderbrandt  &  Frank,  132  Best, 
W,  Hlngoton,  87  Brie  Co.  Bk.  Bldg. 
E.  M,  HInman,  1670  Beneca. 
R  D.  Hofeller.  1665  Main  St. 
Daniel  Hotallng,  865  Conn  St. 
T,  L.  Howells,  93  EriggH  Ave. 
Hughes   Bros,    &   Bangs,    9tO     D,      8. 

Morgan  Bldg, 
Iroquois   Iron     Works,     173     Maiden 


Peter 


M  Johns 


Johnson  &  Co,,  Abbott  Road  &  Buf- 
falo, 
Louis  Juhte,  303  Moselle. 
William  Kadan,  119  Hamilton, 
Kehr  &  Fejton,  Ft,  Church, 
George  Kempf.  99  Locust, 
John  Kllvlngton.   1420  Niagara. 
■   J.  A.  Klein,  170  Lafayette  Ave, 
Q,  L.  Knight,  327  W.  Delaware  Ave. 
Albert  Krauae  &   Son,     24     Builders' 

Philip  Kreisher,  48  Waamurth  Ave, 
Carl  Kreuger.  112  Davey. 
Edward  Krohn,  313  Loepere. 
Henry    Krohn,    212  KIngsley. 
John  Krohn.  214  Northampton. 
Michael  Kruger.  74  Armbruater, 
A.  E.  Kurchhoft,  3T7  Guilford, 
Lake  Erie  Engineering  Works,  Chi- 
cago &  Perry. 
John  Lannen,  667  Oak  St. 
Lancaster  Brick  Co.,  93  Franklin  St. 
Wm.  LarklD.  495  Ellicott  Sq, 
Joalah  Leard,  399  Military  St. 
Leh  &  Co.,  S,  Mich,  &  Qanson. 
Frank  Leppert,  91  Mllla, 
Herman   Lohrke.   120  Sherman, 
Fred  Luedeman,  510  High  St, 
C,  E.  Lutzman,  409  Rlley  St. 
O.  W.  Maltby,  l  Maryland. 
Chas.   Maguvero,   253  Couri  St, 
P.  W.  McDermott,  369  Normal  Ave, 
McDonnell  &  Sons.  358  Main  St, 
McDonoush   &     Bustes,     Carroll,     G 
Van  Hensselaer, 

George   Manus.   35  Mortimer, 

Loula   Marburg,   31   Church, 

J.    L.   Mehier,    267   Lemon. 

Joseph   Metz.    292   Elm. 

W.    F.   Metz,   146   Sherman, 

Fred   Metiler,    227   Ludlngton, 

Daniel  Miller,  131  Best. 

John  Miller,    S02    Beat. 

E,   R,    Miller,   496  Northampton. 
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Buffalo—  Continued. 
Henry  Miller.  240  Kehr. 

E.  W.  Mitchell.  158  Dewey  Ave, 
G.    W.    Moore,    W.    177    EOk. 

G.   W.   Morris.   302  ElHcolt  Bq. 

Mosler  &  Summere,  1266  Seneca, 

J.   G.    Murphy,   273  Conn. 

LoulB  New,  58  B  9t. 

Joseph  Neumor,  WO  Del.  Ave. 

P.  W.  Norton,  62  Cary  St. 

Daniel  0'L<eary,  126  Van  Rensaelear. 

A.     O'Neill      &     Bros.,      Ul     Mooner 

BtdB. 
Michael  Paradowskl,  72  Beck. 
George  Parks  A  Sons.  217  15th. 

F.  C.  Perkins,  126  Erie  Co.  Bk.  BIdg, 
F.  B,  Pickering,  716  7th  St. 
Portland  Stone  Co.,  ft,  Jersey. 
Power  Installation  Co..  303  Main  St. 
J.  J.  Pyne,  «6  Cornwall  St. 

Queen  City  Engineering  Co.,  Perry  & 
MUa. 

Queen  City  Cut  Stone  Co.,  94  Good- 
rich. 

W.  A.  BaM>lch,  £293  Main  St. 

C.  R.  Rauch,  TtS  Humboldt. 

R.  J,  Reldpalh.  317  Mutual  lAle  Bids. 

Joseph  Riohter.  483  Glenwood  Ave. 

Jacob  Rltiman,  1121  Slllcott  Sq. 

lorentz  RItzman,  4B  Baton. 

Rogers  Construction  Co..  M  Erie  Co. 


R.    C.    Bohde.    48   Berlin    St. 
William  Rohde.  S2  Berlin  St. 
Charles  Rohloft,  «o  Bardol. 
E.  H.  Roos.  2«4  Elm. 
Chas.  Rownnaek.  26  Girard  PI. 
Rumiill  &  Carter,  1  Builders'  Bxch. 
C.  A.  Rupp,  47  B.  Utica. 
Btephen  Ryall.  331  Sweet   Ave. 
Joseph  Sageden,  499  B'way. 
W.  C.  Sandel,  138  Mastem. 
W.  M.  Sava*e,  507  Prospect  Ave. 
Henry  Schaefer's  Sons.   678  Elm. 
Schlrman  Bros.,  103  Sycamore. 
Schmidt  Bros..   3  Builders'   Eich. 
Matthew  Schuster,  9  Burlls  Ave. 
M.  L.  Schwartz,  669  Main  St. 
Robert  Seibert  &  Co.,  lOOO  Prudential 

Bldg. 
The    Roebllng    Construction    Co.,     96 

Brie  Co.   Bank  Btdg. 
George  Shaal,   547  E    Utica, 
P.  G.  ft  G.  R.  Slkes,  871  Elllcott  Sq. 
Joseph  Slrece,   lOT  As 


Pred  Stephan,  625  Walden   Ave. 
James  Stewart  ft  Co..  732  Prudential 

Bldg. 
Stokes  Bros..   600  Mooney  Bldg. 
WUllam  Thomas.  1286  West  Ave. 
J.  H.  ■niden,  12  Henry  St. 
Theo,    TullkouBkl,  25   Kosciusko. 
Anthony  Vail  man,  151  Purdy. 


Suffato-Contiymed. 

Victor  Paving  Co.,  312  Penna.  Bt. 

C.   F.   Waldorf,   341  Urtean. 

C.   J.  Waldow,  fiSG  Mooney  Bldg. 

Wallrldge  &  Co.,  392  Main. 

James  Ward,  58  Commercial. 

J.   C.   Watson,   16  Builders  Bieh. 

C.  A.  White,  367  Normal  Ave. 

Jolin  Wlegaog,  sa  Sldway. 

Williams.  McNauxhton  &  Bapst,  3« 
D.  S.  Morgan  Bldg. 

Thomas  Wilson,  111  Qrote. 

Wisdom  Paving  Co.,  240  Terrace  BL 

J.  A.  Wolsley.  877  Main  St. 
.Tamerthal  Stone  Co.,  3G9  Leroy  Ava. 

Charles  Young,  1096  Smith. 

Robert  Zacher.  435  Emslle. 

Andrew  Zlegler.  164  Edward. 
CAMDEN— 


Harvey   Coy. 

CANANDAIGUA- 
F.  X.  McNully. 
Hugh  Smith. 


Edwin  Fostn'. 

E.  L,  Gray. 

O.  P.  Jeffers. 

D.  S,  Powell. 
CANTON— 

Gardner  &  Veltch. 

Henry  Robson. 
CARTHAQE^- 

Noah  Chamberlln. 

Jones  &  Simmons. 
CATSKILL,- 

Jas.    Cooke. 

Geo.   W.   Holdrldge. 

E   L,ampman, 
CHATHAUGAT— 

High  Falls  Pulp  Co. 
CLYDE- 

C.  A.  Lux. 
COBLESKILI^ 

Stanton  Courier. 

H.   D.   Karkee   ft  Co. 

Charles  Liinster. 

William  Murphy. 


John  W.   Flynn. 
COLD  SPRING— 

J.   M.   Cornell. 

Greene  Crookston, 

William  H.  La  Due. 

CiMirlea  E;.  NeOlarr* 
COO  PBRSTO  WN— 

John  C.  Smith. 

Chas.  Tuttle. 
CORINTH— 

E.  J.  Sturdevan  &  Son. 


T.  Bradley. 


I  Cooj^lc 


CONTRACTORS  AND  LARGE  USERS  OF  CEMENT. 


■  CORTLAND— 
.     Beers  &  Warlleld. 
'     D,  Q.  Corwln. 
I     N,  P.  Meagher. 
; DELHI—' 

W.  T,  Hlne. 
1     W.  B,  Woodruff. 
DEPOSIT— 

B.  A.  Babcock. 

Brokaw  &  Howell. 

McMahon  &  BiBbee. 

John  Phillips. 
DOBBS  FERRY— 

M,  Creedon. 

M,  Francis. 

John  Hart. 
DOLGBVIU.B- 

James  Gow. 

Walrtle  &  Snyder. 
DUNKIRK— 

John  HI  I  Hard. 

Pred  Mafdel. 

Peter  Melster  &  Son. 

Jolin  Rogan.  ' 

EAST  AURORA— 

Densmorc  Pratt. 
EAST  HAMPTON— 
Geo.  A.  EldredEe. 
P.  E.  Grinshaw,  Jr. 

ELMIRA— 

Cass   Ailing  ton. 

Costeilo  &  Neagle. 

John  H.  Faanaugrht,  523  Harper  8t. 

H.  A.  Ptak  £    " 


i  Maloney. 

John   Kelley   &.  Co. 

Pulford  &  Demnsey. 

John  T.  Siidler  &  Co..  33«  E.  Water  ! 
FAIRPORT- 

H.   H.   Howell. 

H.   H.    Longley. 
H3HKIL1,  ON  THE  Hl'DSON- 

Dooley  &  Ayers. 

PORT  EDWARD— 

Malian  &  Sundstrom. 
FORT  PLAIN— 

A.  Devendorf. 
PREDONIA— 

ThOB.  Fitzgerald. 
PULTON— 

raflley 


Conners  &   Smith. 
E.    Quirk. 
W.    H.    Rosa. 


H,  A.  Leonard. 
HIcbael  Manlon. 
GENEVA— 


OLENS  FALLS— 

James  Anderson  &  Co. 

John  Rellli'. 
G  LO  V  ERSV I LL  E— 

Baker  &  Judson,  60  N.  Main  St. 

A.   M.    Banker. 

3,    A.'  Delaney, 

Kirk  Dutrher, 

A.   L.  Henry. 


W.    C.  .Altman. 

George  Ki|ip. 

Joseph  Weir. 
GOUVERNELTl- 

Johii  Campo. 

H.    H.    Post. 
QOWANDA— 

A.  F.  Clark. 

Carl  P.   Randall. 

J.  E.  Van  Deueen. 
GRANVILLE— 

■p.    Gravalln. 

Alonio   Norton. 

L.   Weinberg, 
HEMPSTEAD- 


Jaa. 


laldwl 


HERKIMER— 

Clinton  Beckwlth. 

Barter   &   Lewis. 

R.  B,  Lewis  &  Co. 

John   H.   Nelson. 
HICKSVILLE- 

Sebaatian  Braun. 

Adam   L.    Dauch. 

John  EltrlnB. 

Joseph  Hassemann, 

August  Sohllmm. 
HOOSICK  FALLS— 

L.  E.  Bucklfy, 

CorneullB  McCaffrey. 

William  Carey. 
HOR  NELLSVILLE^ 

E.  Y.   Buller,  Z!  Ransom  St.    ■ 

John  Ffehan,  fi  EUlzabeth  St, 

G.   W.   Prenties,   256  CanlBteo  3 

W.  H.  Shink,  5  Bmeltier  Ave. 

I.  M.  Sievens,  N.   Ransom. 

Bufrena  Tucker,  86  Seneca  St 

S.   L.   Tucker.   26  W  Ooieoee  B 

John  Wing,   Thacher  St, 
HORSEHEADS- 

Ezra  Howell. 

Howell  &  Botstord. 

JackBon   &  McKee. 

Ira  B.  Payne. 
HUDSON— 

John  Fitzgerald. 

DennlB  Hester. 

Smith   Patterson. 

Shute  &  Rlghtmyer. 
HUNTINGTON— 

Bunce  &  Holmes. 

D.   8.   Ireland. 


I  Cooj^lc 


DIRECTORY  OP  AMERICAN  CEMENT  INDUSTRIES. 


ITHACA- 
Jooeph  Campbell. 
Drlscoll  Broa.  &  Co. 
O.  D.  Bdwarda- 
JoMpb  Fowler. 
Reuben  Gee. 
8.  H.  Oltz. 
<3iBM,   Waaa:er. 

Ou9  Burlln. 

John  W.  Hassler,  IOC  E.  Sth  St. 

Jame«town  Construction  Co. 
JOHN9TOWN- 

Morvin  Currle. 

O.  H.  Howarth. 

J.    H.    Howarth. 
JONEB'  POINT— 

James  A.   DeKtoat. 
KEEBEVlJjLiB— 

R.    J.  McNally. 

Preaoott,   Buckley  &  Callanan. 
KINQBTON— 

Campbell    &    Derapsey. 

Darling  Bros. 

Wm.   B.  Green. 

F.    H.   Grifflth. 
LAKE   P1^ACI£>— 

R,   W.   Cllffora. 

Seth  Johnson. 
I.ANCA8rEIH- 

J.  O.  OarretBOD. 

Samuel  Walter. 
LANSINOBURQH- 

Northern  N.  T.  Aaphalt  Pav.  Co, 
I^  ROT— 

Connors  &  Dillon. 


LBBTERBHI  RE:~ 

M.  S.  Hotchklaa. 

urrri^  FAiia— 

H.   M.   Boyer. 

HulUnan  Bros. 

C.  D.  West. 
XOCKPOBT- 

M.  J.  Crowe. 

Frank  J.  lie  Valley. 

Patrick  F.  NUand,  SH  Washington  St. 

■C.  N.   Stainthorpe  &  Co. 

"C.  B.  Whltmore. 
lowvilj,e:- 

Jamea  T.  Campbell. 

Th03.  M.  McCabe. 
LYONS— 

J.  J.  Flnnegan. 
MALONB- 

C.   Boardway. 

Win.  Lynch. 

O.  Moore. 

O.  W.  Vaughan. 
MAMARONECK— 

W.  P.  McCabe. 
MA8SBNA- 

T.  A.  GUleaple  Co. 

K^yes  &  Moore. 


MATTEAWAN— 

Taylor  A  Holt. 

Schuyler  Tlllmon. 

W.  C.  Warwick. 
MBCHANICaVILLB— 

Fuller  &  Walte. 

The  Hudson  River  Power  Trammii- 
a  Ion  Co. 

Wamer  &  Madlgan. 
MEDINA— 

B  Ian  ley  E.  FUklns. 
MIDDLilTO  W  N~ 

Luther  Barber. 

Crane  &  Giles. 

Donoly  &  Delhi 

Robl.   Lewis. 

MOHAWK— 
Brown  Broa. 
John  Morretl. 

MONTOUR  PALLS- 

Wm.  MaElette. 

W.  Swarthaut, 

Job.  K.  Young  &  Son. 
MOUNT  VERNON— 

Cartwrlghl  &  Kenlon. 

M.  Griffin. 

Johnson  &  Lleht, 

Westchester  PubUc  Works  Co. 
■     NELSON  VILLE;- 

Martln  Adama. 
NEWARK- 

Sohatlner  &  Qlnthener. 

Chas.  P.  So  human, 
NBTOBURaH— 

John  P.  Convery,   lOS  Renwick  ». 

Steele  Harrison,  97  Dubois  Sl 

Robt.    Huddleson.   60  Bay  Vlen  Tei' 

Hush  McLernon,  809  3d  St 

John  McNoal,  161  Johnston  St 

William  Sager,   IS  William  St 

James   Stewart.    304   Plrat   St 
NinVMAN- 

Geo.  T.  Chelils. 

C.  N.  Davis. 

Bdw.    KenneiJy. 
NEW  ROCHELLE— 

Galgano   Bros. 

F.  W.  Molloy. 

John   New   &  Son. 
NEW  YORK  CITY:       BOROUGH  OF 

BROOKLYN- 

Andrew  R.  Baird,  88  Hooper  St. 

John  Bray,  40  Court  St. 

Brooklyn  Cement  Sidewalk  Co    M 
Hbyt  ata. 

BuBhwick  Rooflng  A  Paving  Co..  i 
Grand  St. 

ThoB.  F.  Byrnes.  41B  Park  Place. 

P.  J.  Carlln  &  Co.,  26  Court  8t. 

Castle  BroH.,  58  Lott  St. 

Cody   Bros.,    364   Park   Ave 

Cranford  &  Co.,  GZ4  St.  Harks  Art. 

Daniel  J.  Creem,  807  W^ashtngtOD  St 

Chaa.  A.  Cregln,  360  Fulton  St. 


;,  Google 


CONTRACTORS  AND  LARGE  USERS  OP  CEMENT. 


yew  york  Citti—Bi-ooklyii—CorUlHVtd. 
Barth  9.  Cronln,  ET3  Clinton  St. 
D.  Cuoizo,  39  Sherman  SU 
M.   J.  Daily  Co.,  40  Court  Bt. 
Degnan- McLean     Construction     Co., 

Kent  Ave,   &  S.  Sth  Bt. 
Desmond  Broa..  419  Columbia  St. 
A.  B.  Donovan,  614  Union  St. 
J,  J.  Dregnan.  1514  Fulton  St. 
Patrick  Farrel.  280  Eldert  St. 
John   Fleber,  1S6   Stockholm  Bt. 
Fllntolltblc     Stone      Co.,     Arbuokis 

Bld£. 

P.  H.   Flynn,  1S7  Montague  SL 
Prank-Jenner    Fire    Proof      Flooring 

Co.,  Brlggs  Ave.  &  N.  Bth. 
Geo.   Frub.  241  Emeraon  Place. 
Robert  Furey,  I8£  Rsmaen  St. 
Jas.  F.  OiUen.  1137  Wllloughby  Ave. 
Jas.   P.   Graham,   SSth   St..   near  .22d 

John  Graves,  lOTS  Sth  Ave. 
M.  P.  Qreene,  360  Fulton  Bt. 
John  Hanna,  S15  Clasaon  Ave. 
HarriB  &  Magulre,  4SE  FUtbuSh  Ave. 
Harris    Granulate    Paving    Co.,    1C63 

Atlantic  Ave. 
Chas.  Hart,  4tb  Ave.   &  DeOraw  St. 
Geo.   Hellman,   106  Debevolse  St. 
John  Hennesay,  148  Troy  Ave. 
Henry  Hesterberg,   41  Grant  St. 
John   F.  Horan,  84  TUlary  St. 
HuKbes  &  Gray,  1S2  Douglas  St. 
C.    H.    Jordan,    ZU   Keep   Bt, 
James  Haguire,  19S  Hillary  St. 
John  F.  Ualllle,  1211  Prospect  PI. 
John  HcDermott,  153  Front  St. 
Jos.  A.  McQarry.  1S6  Remaen  St. 
Edw.  J.  McKeever  &  Co.,  371  Fulton 


at. 

Henry  Mll^  &  Bon,  EL  N.  T.  Ave. 
Bobert  B.  Mitchell,  .7^4  De  Kalb  Ave. 
Isidore  Mock,  SI  Debevolae  St. 
John  Moran,  1431  Fulton  Bt. 
Horace  I.  Moyer,  IIDI  Park  Place. 
Newman  &   Co..   US   Hope  St. 
New  York  Tiling  Co.,  70  Wllloughby 


Tile   Co.,   79  4th 


St. 
New   York 


Henry  A.   Nolan,  SBT  Hant^ock  St. 
Norton  &  Gorman,  301  Douglas  St. 
ThosL   O'Hara,  Z6S  W^lndBor  Place. 
John  H.  O'Bourke,  186  Remsen  St. 
F.  J.   Ottarbeln,  26  Court  Bt. 
Pace  A.  Patta,  61  N.  itth  Ave. 
Bdwln  P.  Paxton,  S46  Putnam  Ave. 
Philip  Pllaum,   361  SZd  'St. 
Chas.  Puckelwaldt,  726  Utverty  Ave. 
W.  K.  Putnam.  6£d  Bt.  and  35th  Ave. 
RKHOme    A    Siqlth,    lT-10    Ninth 


Ntv)  York  Cily— Brooklyn— Conlintied. 
Reliable  Roofing  Co.,  36T  Prospect  St. 
Harrison    RockeCellcr,     TSS    Flatbush 

M.  Schneider  Sc  Bon.  144  2lBt  St. 
Bchratwelser's,    428   3d    Ave.  ' 
Bernhard  Schubert,  252  Tompkins  St. 
Matthew  Smith  &  Son,  143  )ij.  8th  Bt. 
Clinton  Stephens  &  Bon,  662  Lafayette 

Ave. 
Wm.   P.   aiurglH,   608  Park  Ave. 
Edward  Thalhelmer,  166  Stanhope  St. 
Wilson  &  BallUe  Mfg.  Co.,  »3  »th  Bt. 
NEW  YORK  CITY:     BOROUGHS  OF 
MANHATTAN  AND  BRONX— 
Abbott-Gamble       Contractins         Co., 

Tlmea  Bldg. 
American  Encaustic  Tiling  Co.,  Ltd,, 

1123  Broadway. 
Anderson-Murphy  Co.,  14  John  St. 
Atlantic  Alcatraz  Asphalt  Co..  5T  E. 

69th  St. 
The  AsbestolEthlc  Co.,  96  Nassau  St. 
Matthew  &  Jas.  Balrd.  337  E.  63d  St. 
Jas.  E.  Baldwin.  1123  Broadway. 
Jos.  W.  Barton,  Westobtster. 
Batterson  &  ESsle. 
Behnke  &  Cordes,  966  Forest  Ave. 
Henry  Belden,  31  Broadway. 
John  Berkery,   U  WiJUam  St. 
H.  P.  Blnswanger,  1  Madison  Ave. 
Boiler  &  McGaw,  Tl  Broadway. 
Alfred   Boote,    134    W.    33d    St. 
Wm.  Bradley.  634  W.  4Sth  St. 
Bradley  &  Cur'rkr  Co. 
P.  F.  Brennan,  1748  Wash.  Ave. 
A.  A.   Brlggs,  IS  E.  130th. 
F.  X.  Brosnan,  146  W.  71th. 
Burehorn  &  Granger,  136  Lltterty  Bt. 
F.   S.  Caldwell,  114  6th  Ave. 
Cambridge  Tile  Mfg.  Co.,  115  Worth. 

The  H.  B.  Camp  Co.,  Park  Row  Bldg. 

M.  Caravatta. 

Cataract  Construction  Co.,  35    Wall 


John  Clally's  Sons.  48  Dvy  St. 

L.  Russell  CJamt,  62  New  St. 

Geo.  A.  Clark.  243  Broadway. 

Clark  &  BalUe,  132  Park  Ave. 

Clark  &  Co.,  100  Broadway. 

Chas.  W.  Colltna,  Webster  Ave.  and 

E.  leeth  St. 
Chas.   H.   Colroan  &  Co.,  207  Broad- 
Commonwealth      Rooting     Co.,      871 

Broadway. 
Conover  Fireplace    Mfg.     Co.,  9  W. 


Jos.   Bayno;-,   IBS 


Doiii--cd  by  Google 
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mmNiciPAL 

ENGINEERJNG  F 
MAGAZINE 


Is  known 

as  tbe  foremost  in  the  world 

the  Geld  to  which 
it  is  devoted. 
It  Is  the  Authority 
for  Authorities. 


ONE  OF  THE  UR6EST  SPECIAL  MAGAZINES  PUBLISHED  AT 
THE  PRICE-140  PAGES,  MONTHLY,  AND  $2.00  PER  YEAR 


SOME  EXPRESSIONS  REGARDING  IT 

FKOM  LtADINS  NEWSPAPERS 

MUNICrFAL  £»<. 


cramiKlB  fCnl.J  R 

publlation  that  stei 

—M\lwaii 

cord-U„io 

-Har1fordCDur„nl 

PretPns 

HOW  IT  IS  PHAISED  Br  HCADCHS 

Wlllian  NcwmiR.  Citt  Easinnrsf  WiadMr,  Ont.i 

"I  could  not  get  ilone  very  well' without  Muhicipai.  ENOiHEERiHa." 
J.  H.  Hamv.  CoaulUig  In^imen  far  MMkipal  ■■<  Sanitary  Work  i 

■■1  find  MuMici PAL  E»atNBBRiNoM«)ftiiME  most  uselul:  In  (ici.  Indispensable." 
Alu  llHMoaa,  Jr.,  Oil  aiy.  P<k : 

"1  have  (atnsd  much  viihwblB  informalion  from  MumaPAL  ENoinEHitiHo.'' 
Robert  Y.  Ogs,  Secrctarr  B*ard  of  Public  Work*.  Detroit,  Mkb.i 

"MuHiciPALEHaiNEERiHS  Maouinh  is  30  hlfhly  apprectnled  by  ildermeninil  other 

JoHpb  Wltbiagton.  Mattooa,  III.: 
Scott  JIayca.  Cbanberlaia,  S.  Dj 

6eo.  0.  Jf  rAlM,  Washiagtoi,  Pa.: 

"MuNiciPAi.ENaiNEEIf]HcMAOAZiHBisa  good  thing.  Sorry  I  did  not  know  of  it  before 

rrMH  SMramaaW  iCal. )  Retord-lliio* : 

Municipal  EHGINEBViNohasoften  been  pronounced  In  these  columns  the  most  useful, 
pracilsil  mBgulne  of  the  age,  and  we  adhere  to  that  Judgment." 

$2.00  per  year.    The  sooner  you  order  It  tke  n«re  yon  gala. 
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CONTEACTORS  \ND  LARGE  USERS  OF  CEMENT. 


New  fork  Cttv—V^anlmUan—rmlxnifd 
C<Miaolldated  Telegraph  &  Electrical 

Subway  Co     ES  Duane  Bt 
C.  A.  &  T    Cregin    44  and  46  Broad 

U  Crull  &  Sons    166  W    23d  St 

Da  Culver  Co  ,   ITO  Broadwa> 

John  D.  Crimmlns. 

Tbos.   F.   Cunningham,  foot  W.   18lh 

St. 
Wm.  P.  Cunningham,  247  E.  BM  St. 
P.  F.  Curran.  48  Dey  31. 
Geo.    M.   Cushlng.  4SS  W.  16&th   St. 
Davidson  Soii's  Marble  Cu.,  250  llth 


I  23d 


Chaa.  H,   Deans,  71  Broadway. 
Richard  Deevea    ft    Son,   Broadway 

and  Buane  Sts. 
Degmen-MelieBn  Const.  Co.,  1  Broad- 

DeiHpsey  &  Konaplnskl,  1154  Amster- 

Denton    &   Co.,    42  E.   23d   9t. 

Wm.    H.    Dewey,     Sth   St.,   Willlams- 

bridge. 
Geo.   F    Doak,  600  W.  153d  St. 
J.   A.    Doolittle.  31  Naesau  St. 
Drake  &  Stratton.  71  Broadway. 
John  H.   Dreyer,  5  Park  Place. 
Bart    Dunn,  28  Chambera  St. 
Marc  ESdlltz  &  Son.  489  &Ch  Ave. 
R.    A.    Bmerlch.    1634   Park   Ave. 
Empire  City  Subway  Co.,  Ltd..  15  Dey 


Empire   Paving   &   Construction   Co., 

11   Broadway. 
Chaa.   Bngiehard,  39  Cortlandt  St. 
aiglneering  Contract  Co.,   71  Broad- 
Ferguson    Contracting    Co.,    69    Wall 


1  Ficklen.  272  W.  12th  St. 
John  W.  Flaherty,  41  Peck  Slip. 
C.  A.  Plammer,  254  W.  E3d  St. 
Jaa.   Flanagan.  216  W.  125th  St. 
Fleming'  &  Co.,  123  Liberty  St. 
JoH.    A.    Flynn,   217  W.    125th   St. 
M.  J.  Pogarty  A  Co.,  ^  Dey  St. 
Patrick  Pogarty,  416  E.  «2d  St. 
R.   P.  Forsham,  35  Broad  St, 
E^il   Frank.   734   Lei:.   Ave, 
Prawley  &  Rooney,  1606  2d  Ave. 
Fruln-Bambrlck  Co.,  220  Broadway. 
Furlong  &  Furlong,  465  E.  134th  St. 
Job.  Garry  &  Son,  416  E.  Kth  St. 
A.  C.  Gllderaieeve,  215  W.  12sth  St. 
Glldersleeve  &  Smith.    39    Cortlandt 
St. 


Sew  York  Cily—Xanhaltan— Continues. 
A.  E.  Godeffroy,  15  Broadway. 
GoUick  &  Smith,  1133  Broadway. 
Jaa.  Gough,  309  E.  93d  St. 
Grace  &  Hyde  Co,.  26  E.  42d  St. 
Granitic  Paving  &  Construction  Co., 

%  Broadway. 
Wilhelm  GrelBser,  11  Broadway. 
GrltBn  &  Bro.,  14th  St.  &  10th  Awe. 
R.  Guastawino  Co.,  II  E,  59th  St. 
Jos.  J.  Hardiwen,  81  B.  125th  St. 
Harriea  Broa.,  100  Broadway. 
Chas.  Ward  Hall,  140  Nassau  St. 
W.  J.  Hadden  &  Sona,  143  Liberty  St. 
Peter  Handlbode,   Jr.,     770     Tremont 

D.  W.  Hemming,  201  W.  106th  St. 
Wm.  Hllgers  Co.,  205  W.  lOlat  St. 
R.  H.  Hood  Co.,  220  Broadway. 
Isaac  A.  Hopper,  21»  W.  ISSth  St. 
M.  S.  Hotchklsa. 
Howden  Tile  Co.,  53  W.  24th  St. 
Kdwin  L.  Hunt.  2T  Thamea  St. 
Prank  C.  Huntley,  SOO  Wales  Ave. 
Hyde  Bros.,  260-266  W.  Broadway. 
P.    A.   Hyde     Tiling  Co.,    1123  Broad- 


m.h  St. 

W.  Jackaon'9  Sons,  246  Front  St. 

R,  H.  Jaffray  &  Co.,  Jeo  Sth  Ave. 

J.  R.  P.  Kelly  &  Co.,  220  Broadway. 

B.  H.  Lage,  313  E  23d  St. 

P.  &  T.  Larkln,  616  E.  loth  St. 

M.  J.  Leahy,  3101  3d  Ave. 

J.  C.  Leeson,  toot  W  143d  St. 

Wm.  G.  Leeson.  641  W  1«  St. 

Chas.  Lehman,  31  Manhattan  St. 

Eugene  Lent llhon,  489  5th  Ave. 

Henry  LIppa.  Jr.,  Elliot  Ave.,  Will- 
iam abridge. 

Martin  Lipps,  899  E,  mth  St. 

Frank  R.  Dong  &  Co.,  320  Broadway. 

Henry  Lyona,  Stewart  BIdg. 

J.  C.  Lyons,  81  E.  125th  St. 

Henry  Maas,  961  2d  Ave. 

Macknight  Plintic  Stone  Co.,  160 
Broadway. 

Bernard  Mahan,  106  Fulton  St. 

Mart  &  Lawcon.  1121  Broadway. 

J,  B.  McDonald.  15  Park  Row, 

Matthew  McDonald,   706  9th  Ave. 

P.  J.  McDonald,  243  4th  Ave. 

McDonald        &        Onderdonk,        Jerome 


McGulre  &  Hall,  Havf 
M.  McHugh  &  Son.  505 
John  Mclver,  301  W.  128th  St. 
Peter  McKeever,  »»  E.  lllth  St. 
T,  J.  McKenna.  36  Broadway. 
Clarence  S.  McKune,  1368  Broad' 
E,  J.  McLaughlin,  685  E.  13«h  Si 
Frank  W.  McNeal.  80  Reade  St. 
D.   J.   McNiece.   146  Broadway. 


Bldg. 
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Xew  i'ork  Cilp— Manhattan— Conlim 
John  Shea,  264  B.  «Sth  St. 
John  M.  aheeh&n,   US  E.  68tli  B 
Sicilian      Asphalt      Paving      Co.,    « 

Times  Bldg. 
Sienna  Marble  &  Tile  Co..  S4  E 


Hack  Paving  Co.,  36  Naaaau  St. 
Uanhattan      Construction      Co., 

Broadway. 
Mapeg-Reeve     Construction   Co., 

A.  B.  Uarahall,  a  E.  12&th  St. 
W.    H.    Masterson,    Park   Ave.,    n 

n«th  at. 

Melan    Arch      Constructltin    Co., 

Park   How. 
Loula  a.  Meyer,  156  Uh  Ave. 
Joseph  Moon,  ITO  E.  S9th  St. 
Dennis  W.  Moran,  2B0  Broadway. 
J.  B.  Moaher,  8  E.  42d  St. 


Ave. 
Wm.  J.  Murray,  147  E.  l!6th  31. 
Theo.  Namuer.  16  Manhattan  St. 
National    Conduit    &    Cable    Co..    41 

Park  Row. 
National  Conduit  Co..  Times  Bids- 
National  Contracting;  Co.     T.   Hugh 

Bowman,  Pres.,  32  Broadway. , 
Naushton  &  Co.,  258  Broadway. 
Wm.  Nelson,  IS  Cnambers  Si. 
Henry  NeuH.  4M  E.  116th  St. 
New  York  Dredging  Co. 
Patrick  Norton,    103B  »d   A'V, 
J.  P.  O'Donnrfl,  720  Tremont  Ave. 
nios.  O'Leary  &  Sons.  236  Center  St. 
A.  Onderdonk,  1  Broadway. 
J.  T.  CVRourke,  2410  Park  Row  Bldg. 
Peter   Otto.   B90  Jackson    Ave. 
A.  D.  Palmer,  27  Thames  St. 
John  H.  Parker,  215  E.  94th  St. 
Parsmore,  Meeker  &  Co.,  11  5'th  Ave. 
D.  a.  Pecora,  411  B.  114th  St. 
Pellarin   &   Co.,  23  W.  2Sth   St. 
Penrhyn  Slate  Co.,  101  E.  17th  St. 
Pletrowskl.  Keller  &  Co.,  118  E.  Slat 

Jaa.    Pllklngton.    73    E.    128th    St. 

A.  C.  Pucci,  SIO  E.  lOfllh  St. 
Purcell  &  Fay  Co.,  244  W.  23d  St. 
Ranaome  Concrete  Co.,  2B  Broadway. 
Rapid    Transit    Construction    Co..    15 

Broad  St. 
Rp.pl d  Transit  Subway    Const.    Co., 

13-21  Park  Row. 
J.  W.   Rapp.  311  E.  Mth  St. 
P.  E.  Raques.  5B  Liberty  St. 

B.  J.   RelUv.  31  Broadway. 

T.  H.  Riddle  &  Co..  35  Broadway. 
Andrew  J.  Robinson  Co. 
Robert  Rouman,   64  E.   11th   St. 
W,  K.  Ryan.  239  W.  72d  St. 
Rudolph  Schroeder,  442  Greenwich  St. 
Geo.  Schoneld.  454  E.  138th  St. 
H.  R.  Sellers,  I  Madiaon  Ave. 
Shalack  Bros.,  17  w.  140th  St. 
Ira  A.  Shaler.  27  William  St, 


Blmmemayer  &  Parry,    509    W.   Mth 

St. 
Skllton  &  Son,  31  Broadway. 
John  Slattery,  370  Park  Ave. 
Chas.  Smedley.  iS  Whitehall  St. 
Terance   A.   Smith,   106  Fulton  SL 
Snare  &  Triest,  39  Cortlaudt  St. 
Sooysmlth  &  Co..  Wall   St. 
Standard   Structural   Co.,    11  Bnad- 

D.  N.  Stanton  &  Sons,  18  Broadna;^. 
Clinton  Stevens  &  Son,  13  Park  Row. 
Stone  &  Thurston,  23}  r 
John  H.  Sturk  &  COl,  33S  E.  lOEd  St. 
Roger  Sullivan,  215  W.  12Eth  St. 
Sutherland  Const.     &    Imp.     Co.,  U 

Wall  St. 
John  Sweatt. 
Jas.  Symington,  16  Exchange  Plan. 
Herbert   Tate.    21   E.    20th   St. 
Ronald   Taylor,   156   5th   Ave. 
W,  N.   Thayer. 
Thiieman  &  Smith,  147  E.  12Eth  St 
Tlee  &  Jacobs,  510  Peart  E 
J.  A.  TOECanl  &  Co.,  215  E.  36th  31. 
Traltel  Bros.  &  Co..  133  W.  12d  3i 
Tucker  &  Vinton  inc.,  156  Bth  At 
David  Tulloch,   308  E.    108th  SI. 
John  Twlname,  2033  Bathgate 


L    Subwi 


Co.. 


Ccrtlandt   St. 
United  Company,  15  Park   How. 
United  States  Paving  Co.,  182  Bm 

way. 

E.    S.   Vaughan,   103  Maiden  Lane. 
Venetian  Wood  Tiling  Co.,   Inc., 

Broadway. 
Geo.   J.   Wallace,   ISl  4th  Ave. 
J.    Ford  Walter,  316  W.   19th  St. 
Washburn   &  Washburn. 
Weand  &  McDermott.  71  Broadway. 
M,  F.   Westergren,  436  E.  144th  Bl. 
J.  Gilbert  White  &  Co.,  29  Broadway. 
Geo.    H.    Whyte. 
.      W.  C.  Whyte,  16  Corllandt  St. 

Woltmann,   Keith  &  Co.,  11  Wall  St 
Henry  Wright,  681  E.  llSth  St. 
NEW    YORK    CITY— BOROUGH    OF 
QUEENS— 


1,  Verne 


I  aland  city. 
John  Hansle,  Metropolitan. 
Thos.   Kane,  Far  Rockaway. 
Henry  J,  Mullen.  Oione  Park. 
Pletrowskl  &  Killer,  24  Purrta,  Lent 

Island  city. 
TboB,  Skuese.  Flushing. 
J.   HufuB    Terry.    36J  Webster  Ave., 

Long   Island  city. 
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NBW    YORK     CITT-BOROUGH     OF 
RICHMOND— 

Brown  &  Qulen.  Port  Rlchmoii<l. 
DoDOvaji  Bros.,  BST  Rich.  Ter„  Port 

lUchmond. 
ThoB.   Hardy.     23    Maple    St.,   Port 
Richmond. 
I      Jos.  Johnson,  W^t  New  Brlghlon. . 
:      John   F.    McQuade,    IS   Columbia   3t, 

West  New  Brlehton. 
I      Metropolitan  Construction  Co.,   New 
Brighton . 
Edward  J.  Pounds,  Port  Richmond. 
I      H.  Ia  Slmonson  &    Son,  Port  Rlch- 

'       Jos.    Walker,    Rich    Ter.,    near    Mer- 
I        sereau  Ave.,  Mariners'  Harbor. 

E.  K.  "Whltforce,  Port  Richmond. 
NIAGARA  FALLS— 

Cataract  Construction   Co. 

CTement  &  Co. 

Wm.  S.  Humbert,  »  Oluclc  Bldg. 

Alex   Makln. 

Gus  RIckert. 

W.  A.  Shepperd  &  Co. 
NORTH  TO  N  AW  AND  A— 

W.  L.  AUen,  IflS  Falconer  St. 

J.  &  T.  Charlton,  Tltompson  3t. 

W.   H.   Palmer,   Oliver  St. 

Thompson.  Hubman  &  Flaher,  Main 


A.   Qarrtson. 

T.   D.   Lynch. 

John    Magee. 
OGDBNSBUBG— 

Feeley    &   WiUard. 

Dennis   Lynch. 

Geo.   B.  Norton. 

-A.  A,  Paquette. 

Thos.   Whalen. 
OLEAN— 

Eugene  Fee. 

J.  K.  Van  Campen. 


E.  O.   Gay, 
ONEONTA- 

S.  R.  Barnes. 

W,  B.  BoHtwlok. 

BrleKS  &  Miller. 

J.  W.   Packer. 

W.  H.  Woodln. 
OBWEGO- 

Walter  Bradley  Co. 

A.   Calkin   &  Son. 

Cay  &  Barnett. 

A.  M.  McLaughlin. 

J.  F.  Rallgan. 

John  Smith. 
OSWEGO  FALLB- 

A.  C.  Calkfns. 

John  Knapp. 

Chaa.  Whitney. 


A.  H.  Keeler. 
OXFORD- 

WlUlam  P.  Buckley. 

Chaa.  W.  Church. 
OYSTER  BAY- 

J,  T.  Bennett. 

O.  Hendrlckson— 

W.  8.  Mooro. 

Q.  B,  Powers. 
PADMBR^S  FAI.LS— 

Hudson  River  Pulp  &  Paper  Co. 
PATCHOGOB— 

R.  Henry  Parks. 

William  a.  Simpson. 

Emerson  G,   Terrell. 
PBEKSKILL— 

James  Miller. 

James  Nichols  &  Co. 

PBNN  YAN— 

Carey  Bros. 

Pal   Qulnn. 

L.  B.  Worden. 
PBRET- 

Jas.  Melntyre. 

Geo.   O'Brien. 
PHILMONT— 

Henry  Chrlstman. 

Charles   Ham. 

Walter   Ham. 

Robert  Shadie. 
PIaATTSBURG— 


M.  J.  Fatipatnlle. 

A.    McQuillan. 

Merrlchen  &  Adams. 

Prescott-Buekley  Cons.   Co, 
PORT  CHESTER— 

Henry  E   Merrltt. 

Wm.    Ryan   &  Co. 

Jas,   Weir. 
PORT  JERVIS- 

Matthew  Heltzmao. 

Jacob  Lehn, 

Joseph  Place. 
POTSDAM— 

Harry  Dellele. 


C.  G.  Rogers, 
PULASKI— 

Fra.'y    &   Sage. 
■     Wm.  Peach. 

D.  B.  Wood. 
RHINEBECK— 

Francis  Curnan. 
F.  M.  Haines. 
Augustus  Van  Keuren, 
RICHFIELD  SPRINGS— 
L.  S.  Chase. 
Geo.  Monahan, 
W.  B.  Ward, 
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EIVERHBAD— 

Ernest  Duryaa. 
E.  G.  Duryea. 
Charles  Hempstead. 
R0CHB8TER- 
Warner  B.   Bargy,  227  Hawley. 
Brayer  &  Albaueh.  n  Main  St.   E, 
P.  A.  Brotsob.  12  Triangle  Bldg. 
Chambera  &  Casey,  313  Powers  Bldg 
Win.    H.    Clark,    46   North   St. 
J.  Commons  &,  Son,  15«  Central  Park. 
H.   N.   Cowlea,   3W  N.   Ooodman 
P.   H.   Curtis,   25  Favo  St. 
Frank  E  I>yer,  31  Pearl  St, 
Ellsworth     &     Grant,     SI     Insu  lance 

Bldg. 
Jnlius  Frledrtch,  29  Frledrlch  Park. 
William  Fuller,  16  State  St, 
James  Holahan,   96  Penn.   Ave. 
Wm,  H.  Jonea  &  Sons,  85  Exchange 
Michael    Krewer,    ire    Wilder. 
Lauer  &  Hagaman,  458  Clinton  Ave.  8. 
Jacob   Mather     &     Son.     15fi  Central 

Park. 
Godfrey  S.    Nelt,   30  Evergreen 
E.   L.  Oliver.  6SS  Clinton  Ave.   S. 
Rochester    Vulcanite    Pavement   Co- 
Alexander  and  Erie  Canal. 
Rook  Asphalt    Pavement   Co.     31   In- 
surance Bldg. 
S.   J.    Wagoner,    U   Ardmore. 
Whitmore,    Rauher    &      Vldnua,      379 
South  Ave. 
HOME3- 
W.    J.    Cromond. 
Parry  &  Jones. 
RONDOUT— 
Wm.   McCul lough.     . 
Robt.  Watson  &  Son. 
SAJjAMANCA- 
P.  O.   Connor. 
Phllo  Gates. 
C.  D.  Klokey. 
Spon  &  Robinson. 
SALEM— 
Chas.    W.    Button. 
L.   P.    Copeland. 
Wm.  J.   Crulkshank. 
E    W.    Phllo. 
Charles   A.    Shaw. 

SANDY  CREEK- 

Hairy  A.  A  Hard. 

Henry  C.  Crandall. 

Joseph    Crandall. 

William  Hunter. 

8.  B.  Wheeler. 
8ANDT  HIUj- 

Allen   BroB'.   Co. 

Philippe   Beaulac. 

Flood  &  Sherrill. 

McCagliey  &  Llnehan. 

Monty,  Htgby  &  Co. 


SARANAC  I 
Branch  &  Gallanan. 
M.  Danforth. 
E,   Norman. 
Geo.  WllUams. 
SARATOGA  SPRINGS— 
Saratoga    Cement    Kdewalk   Wor) 
Geo.  W.  Wlnshlp,  Propr. 
SAUGBRTIES- 

FYank  Pldgeon. 
SCHAGHTICOKE- 
Thomas  Bracken. 
SCHENECT  A  DT— 
J.  B.  Bailey. 
W.  G,   Caw. 

J.  H.  Clements,  502  Hamilton  St 
James  Devlne,   US  Wall  St, 
Samuel  Dlckhon. 
Kellam   &   Shaffer. 
Andrew  Klnum,   119  Park  PI. 
Jas.   Maloney. 
'John  Mol>ermott,  lOS  Ron-*yn  St. 
John    MIcEncroe,    709   Union  St. 
Schenfctady    Const.    Co. 
B.  Van  Vranken, 
SENECA  FALLS— 

Barlow  &  Woodcock. 
SILVER  CREEK— 
S.  W.  Erdle. 
Fred  Gunther. 
SIN  CL  A 1 R  V I LLE- 

Fraiik  E  Bhaw. 
SING   SING— 
Stephen  Brown. 
Geo.  H.  Eldridae,  Ellis  Place. 
Albert  Emmett,  Tompkins  Ave, 
Geo.   Harris,   Denny  St. 
Edward  Rockett,  Dale  Ave. 
J.  L.  Sterrttt.  Ellis  Place. 
Ell  Valentine,  Todd  Ave. 
SKA  NBATELES— 
Rlvhard  Carver. 


Plat 


J,  L.  Shultz  &,  Co. 

SOU  TH  A  M  PTON— 

E.  J.  Corrlgan. 

Fred  Duryea. 

T.   G.  TOMllng. 
SPRINGVILLE- 

C.   W.    Kellore. 
STONY  POINT— 

CliarleB  W.  Dylilii*  &  Son. 

Edward  A.   Thompson. 
SYRACUSE— 

Geo.    H,    Alpeter    &    Bon,    631  N.   Sa- 

Asphaltlna   Const.    Co.,    Kirk  blk. 

J,  E.  Brltton.  301  W.  Onondaga  St. 

John  W.  BuBtin,  406  W.  Onondago. 

John  Dunlee  &  Co..  Dunfee  Bldg, 

Empire  Contracting  Co.,  112  E  Jef- 
ferson St. 

Geo.  D.  Graiinls,  Gd.  Opera  House 
Blk. 

Oeo.  G.  Hall,  1511  Spring  St. 
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Byramse —  Contimied. 
A.  Hazeltlne,  lOO  Townsend  St. 
John  Jayneo,  208  N.  CrouBe  Ave. 

".  Jordan,  409  N.   Valley  Bt. 
Kirk,  Drlscoll  &  Co.,   Dunfee   BIdg. 
Martin  L.avelle,  TU  Almond  St. 
Herbert  Lawson,  233  Biigsa  81. 
'      Peter  J.   Mack,   Kirk  BIdg. 
Rhody  Mara.  Lynch  Blk. 
MarUn  &  Sullivan,  m  W.  GE'iicsee  3t. 
D.  W.  Marvin,  307  Glltord  3t. 
Joa.  MoCaw,  746  Harrison  St. 
John  McDonald,  1119  Wyoming  St. 
ThoB.  Mlllen,  T06  W.  Oenesee  St. 
G.  W.  Pack  &  Son,  415  E.  Water  St. 
Rafferty  &  O'Hara.  B18  Jackson  St. 
C.  Sullivan  &  Son,  112  W.  Genesee  St. 
Brtacuae  Improvement  Co.,    1    War- 
ner Bldg. 
Frank  A.  Weed,  114  Seymour  St. 
TARRYTOWH— 
Dlnkel  4t  Jerrel   Co. 
Jaraes  Duell. 

TONA  WANDA— 

Chas.  Chase. 

I      Geo.   B.   Chase. 


Roger 


Cona 


n  Co. 


TROY- 

Frank  Beach,  129  Ferry   St. 

Patrick  McKenna,  173  3d  St. 

Northern  New  York  Asphalt  Paving 
Co.,  Church  &  State  Sts. 

Pomeroy  &  Catlln,  84  Congress  St. 
TUPPESC  L.AKE:— 

J,   H.  West. 
UTICA- 
B.  Allen  &  Son,  4T  Park  Ave. 

ColuDfibIa  Construction  Co.,  59  Arcade. 
Dwyre  Construction  Co. 
Fowler  &  Easter, 
I      J.  W.  Johnston. 

Inter- State  Paving  Co. 
John   Maraden,  SOS  Center   St, 
tJtlca  Paving  Co.,  62  Arcude. 
J.  J.   Slegulst.  20£G  Bleecker  St. 
Utlca  Stone  Co..  20  Whttestoro  St. 
WALDEN— 
J.  L,.  Crawford. 
Hantord    Decker. 
Fowler  Hardware  Co. 
Isaiah   Rosencrans. 
SInsabaugh   &   Kldd. 
WALTON— 
James  H.   Brown. 
Ells  &  Reynolds. 
O.  Hendrlx. 
Chas.    R.    Howland. 

wabwick- 

J.  A.  Daton. 
Thos.  Galloway. 
Horttm  &  Ronnsavell, 
Welch  Bros. 


WATERFORD— 

H.  S.  Eveline, 

Flynn   &   Parker. 
WATERIJOO- 

Robert  IjOgan. 

Wm,   Murphy. 

John  Van  Reper. 
WATERTOWNr- 

Irontte  Coucr«tr   Co.,   28   Flow 
BIdv. 

W.  J.   Sempler. 

Wm.   Walsh.  9  Boon  St. 

Haley,  Ward  &  Co.,  Flower  Bldg, 
WATERVILLE— 

P.  Nurna. 

Taft  Bros. 
WATBRVLlEn-- 

Thos.  Benjamin.  ^01  7th  Ave. 
WAT  KINS— 

Robt,  J.  Baldwin. 

A.   F.   Chapman. 
WAVERLY- 

Whalen  &  Hlgglns. 


M.   Grace. 

WEST  field- 
Jo  hn  Hatsel. 

C.  H.  Mason. 

David  Sutherland. 

Ed   Waterman. 

Harry  Wratten. 
WHITEHALL— 

A.    D.    Bartholomew. 
WHITE  PLAINS— 

J.  DufCey  &  Co, 

J.  Jackman  &  Co. 

Freeman   H.   Merritt, 

Toney  Richards. 
WHITESTONE— 

n.  Collins, 

J.    Geoti. 

Geo.    Hippie. 

J.  Miller. 
WILLSBORO— 

New  York  &  Penn  Co. 
YONKER3- 

John  Callahan,   Rlverdale  ^ 

CommonireHllh  RooHnK  ' 


.  Desti 
Dougherty  &   Berrlgan. 

P.  J,  Flannery. 

Grady,   Kearns  &  Hart, 

St. 
Geo.    T.    Kelly. 
Denis  Murphy. 
Pennell  &  O'Hern. 
Roht.  L,  Stewart. 
L.   K.  Sutherland. 
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AihaiUIe-Continued. 
O.  D.  Be  veil. 

J.  A.  Wagner. 
J.  M.  Westall, 
W.    E.   Wolfe 
BEAUFORT- 
'    Shul  &  Duncan. 
CHABLESTON— 
Adams  &  Hutchinson,  14  Atlantic. 
The  Bailey  Lebby  Co.,  J13  Meeting  St. 
J.  A.   Bell,  3  Green. 
J.  A.  Benaon,  fiS  Wentworth. 
W.  B.  BolvrieBt,  GS  Tradfl, 
Martin  Caulfleld,  61  I^urens. 
De  Costa  &  Edwardg,  4  State. 
a.    H.  Dehrman,   249  K.    Bay, 
J.  W,  Devereauz.  11  Beld. 
N.  A.  Dev«reaux,  16  Judith. 
Jacob  Hatec.   5  Tradd. 
G.  TelBendrager,  206  W.  Philip. 
T.  Q.  FleldB,  30S  Aahley  Ave. 
J.   P.  Hanley,   238  St.   Phfilp. 
fi.  K.  Harrison;  117  Nassau. 
L.  J,  HoUtngs,  2E5  Ashley  Ave. 
J.    K.    Keregan.    11   Glebe. 
B.  F.  Kramer,  60  Meeting. 
I.  P.  Lanier.  34  Shepard, 
McCarrel  &  Sloan,  B3  Broad. 
Henry  Oliver,  2  Mott  La. 
M.  W.  Powera,  S2  Beaulalne, 
R.  J.  Preston,  81  Smith. 
H.  D.  Schumacher,  «U  King. 
J.  T.  Snelaon,  110  Tradd. 
D.  L.  Thompson,  2S5  Rutledge  Ave. 
M,  J.  Treahy,  S  Horlbeck  Al. 
B.   T.   VIett,     Magnolia.    Ave.,     cor. 

Meeting. 
H.  T.   Zflcharlas,  179  Meeting. 
CHABLOTTE- 
T.  W.  Ahrens. 
Jo.   Aflbury. 
S.   J.  Asbury. 
W.  W.  Phlfe. 
BDENTON— 
Theo.    Balph. 

Ea.izABETH  cnr— 

A.  L.  Hawkins. 

W.    A.    Jones. 

EDsha  Overton. 
FAYETTEVIIJJE- 

Poe  &  Co. 
GOLDSBORO— 

T.   I.  Fuss  el. 

Porter  &  Goodwin. 

D.    J.    Rosa   &   Ca 

L.   G.   Weddell. 
HENDBBSON- 

K.  W.  Co^lilll. 
H.  C,  Unthicum. 
R,  R,  Pinkstoo. 
HENRIETTA— 
R.  R.  Haynea. 
S.  B.  Tanner. 


HICKOBY- 

J.  D.  ElUott. 

morgantown— 

John  Canubell. 

W.  H.  Sloan. 
MOONT  AIRY— 

W.  A.   Bolt. 
PLYMOUTH— 

W.  J.  Jackson. 

B.  Numei'. 
RALEIQH— 

A.  W.  Shroyer  &  Co. 

Weir,  Hunnlcut  &  Co 
REIDSVILI^E— 

J.  Robinson. 

J.  H.  Shame. 
ROCKINGHAM— 

J.  H.  Williams. 
SALISBURY— 

G«orse  R,  Hartla  A  Bra. 
TARBOBO— 

D.  J.  Rose  St  Co. 
WADEBBORO— 

A.   D.  Dumas. 
WILMINGTON- 

J,   A.    ApBlegate. 

R.  H.  Bradr. 

M.   F.  Costln. 

Henry  Green. 

D.  Hanna. 
WII^ON— 

John   B.    Deans. 

J.  E.  WUkens. 
WINSTON- 

Consolldaled   Mlnlne   &   Constniollon 

J.    M.    CummlngB. 
Chas,    Loman. 
I.   Mclver. 
Miller  Bros.   Co 
T.   Morgan. 
R.  H.  Pitta. 

WORTH  DAKOTA. 

PARQO- 

H.   Ameson. 

J.    H.    Bowers, 

Gus  Ertokson. 

Pargo  Tile  Walk  Co. 

Casper  Johnson. 

B.  C.  Kennedy. 

Edward  Nelson. 

"bUoI,  "^r""'"     ■"■'     Work.,    S. 

G.  B.  Runner*" 

Stewart  Wilson. 
GRAFTON— 

St.    Hlllair   Lumber   Co. 

Nollman    &    Lewis. 

Bobertaon  Lumber  Co. 
GRAND    FORKS- 

Anderson  &  Hunter. 

D.   A,    Dlnnle,    , 

Dinnle    Bros. 

M.  J,  M'oran, 
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JAMESTOWN- 
J.  rt.  OoQdman. 

JQO.   G.   Bensch. 
WAHPETPON- 
Sanmel  Chrlstiamo. 
Jahn  RlBchard. 
Scliuler  Bros. 


BELLBFONTAINK— 

Jas.  E.  McCracken. 

C.  C.  Shank. 

W.  T.  G.  Snyder. 
BBLLBVUE- 

W.   H.   Gardner  A  Co. 

Sam  HiEBlns. 


AKRON— 

Akron  Supply  Co.,  613-eiE  Q.  Mill  St. 
Wm.  BomeU,  OS  Carroll  St. 
August  Buebrle,  317  Allyn  St. 
The  H.  B.  Camp  Co.,  30  Park  St. 
George  Crisp  &  Son.  BOO  Q.  Mill  St. 
The   Crown   Fire   Clay   Co.,   1200  H. 

Market  St. 
J.  C.  Bwicrt  £  Co..  110-130  Brook  St. 
L.  D.  EwlnB,  121  Klrkwood  St, 
J.  T.   Flower,  US  9.  High  St. 
J.  M.   Gobel,  SOO  E.   South  St. 
Wm.  Haury,  407  Wheeler  St. 
G.  C.  HuBlIl-  B26  E.  Mill  St. 
Joseph  Huglll,  114  8.  College. 
P.  T.  McCourt,  Sia  S.  Main  St. 
A.  C.  Miller,  50SW  B.  Exchange  St. 
Daniel  O'Marr,  54B  W.  Market  St. 
Peterson  &  Wright,  128  N.  Main  St. 
Wlgley  BroH.,  104  Carmlchael  St 
James  Wlldea  &  Son,  U6  8.  College 

31. 
L.  Wllhelm  &  Son,  204  E.  Cedar  St. 
Windsor  Brick  Co.,    Cor.    Grant  and 
Morgan. 
ALLIANCE— 

J.  C.   Devine. 

Joaeph  Fltipalrlok. 

8.  JoUat. 

Geo.    Middle! on. 

E.  L.  Miller. 

John  Wilson. 
ASHTABULA- 

Hall  &  Salisbury. 

Victor  King. 

E.  O.  Pulman. 

Geo,  Stanley. 

Henry  Starkweather. 
ATHENS- 

H.   O.  Bleness. 

C.  C.  Harris. 

C.  W.   Harrta. 
■     Geo.   L.  Peniel. 

G.  W.  TowHley. 
BAHBERTON— 

Columbia  Chemical  Co. 

Heller  Bros. 


Murry   Bros. 
Darby  O.  Toole. 
P.   Seahin. 


Chaa.  Qolke. 

Wm.  Seldler. 
BOWLING  GREEN— 

Wm.  C.   Blystone. 

George  Hodgson. 

Geo.  E,  Mercer. 

H.   G.  Mercer. 
BRYAN— 

J.  C.  Beaules. 

Wm.   Grim. 

Gevrare  HlCKlna-  -' 

O.   WlUett 
BUCTRUS— 

A.   H.   Gardner. 
CADIZ— 

John  Ankerman. 

E.  M.  Long  &  Sons. 
CAMBRIDGE- 

Borton   Broa. 
Hoyle  &  Scott. 
Jaa.  Jackson. 
J.   a   Lepage, 
Unn  Broa. 
Wm,  Wharton. 
CANTON- 
Amerlcan  Granitoid  Paving  C 
Carlos  Angerettl. 
Harry    Corl. 
John  D.  Dunbar. 
John  Hadley. 

F.  J,  Melbourne. 
Geo,  Oliver. 
Richard  Stanton, 
Turnbull  &  Plero. 

T.  K.  Turnbull  &  Son, 

Wise  &  McCftftertv. 
CARTHAGE— 

August  Helming. 
CEiLINA- 

Clem  Barnbtnger. 

John  B,  Petrle. 

Chaa.  Smith. 

Bernard  Wesker, 
CHICAGO- 

Joaeph  Beehnan. 

C.  B.  Seltlera. 

W.  A.  Williams. 
CHILLICOTHE- 

John  a.  Butler, 

M.  L.  Jones. 

UKer  Bros. 

Jerome  Mclnlrle. 

John  Ogden. 
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CINCINNATI- 

AuguBt  Behne,  2IS&  Barnard. 

A.    W.    Bouchard,    Obaervatorj-   Ave. 

and   CuBter  St. 
J.  H.  Biinok,  2127  W.  8th. 
H.  C.  Buddenberg,  1434  Main. 
The  Philip  Carey  Mtg.  Co.,  310  Elm. 
Cincinnati  GraniCoid  Co.,  31  Carlisle 

Bidg. 
Patrick  T.    CoHey.   1006  &.  Jd. 
Archibald   Colter.  2315  Kenton  St. 
Columbus  Fireprooflng  Co..  23  B.  3d. 
Corbett  Brothers,  713  Mound. 
Cornellua  Cronan,  1620  Hewitt  Ave. 
George  Dell,  10  B.  McMickon  Ave. 
E:dward  Dorsey,  9S3  W.   ;th   St. 
George  DouKlass  &  Co.,  SOO  Pluro. 
Duerr  &  Faul.  ZS38  Vine. 
IMdiaon  &  Co..  S096  Mathers  St. 
George  Elzenhoeter,    4113    Hamilton 

Geo.  Endres.  22S  Mohawk  St. 

John  W.  Enright.  714  Mound. 

The  David  Polz  Asphalt  Paving  Co., 
230  TV.  8th. 

Harry  Petdkamp,  TO  Linn. 

Henry  Frank,  2015  Western  Ave. 

Henry  Frank,  jr..  1638  Western  Ave. 

Jos.  Fredrich.  2862  Corrnany  Ave. 

a.  D,  Getchell,  1100  Gilbert  Ave. 

Fred  Gler  &  Co..  17  W.  13th  St. 

Globe  Paint  and  Rooting  Co.,  BO  Per- 
th Building. 

Hayden>1Ile  Mining  and  Mtg.  Co..  502 
Main  St. 

O.  J.  Hazel,  108  E.  8th  St. 

Hugo  Hengstenberg,  311*  vine, 

William  Hillenbrand.  2310  W.  8th. 

Walter   S.    Hollaender,    1342   Main. 

Charles  Horn  an.  2605  Vine. 

Kieserling  &  Wanner,  1820  Vine. 
.  F.    H.    KIrchner    &    Co.,    ^Ib    and 
Plum. 

Wm.  KolUng  Co..  717  Reading  Road. 

Wm,  H.  Kopp.  2272  Bogen. 

John  Kuehne.  221  W,  Liberty  St. 

e   Charles   Kuhl     Artificial     Stone 


Co.,   3  T 


Canal 


Wm.   Lawson   & 

Walnut. 
Frank  A.  Moeller,  19  Calhoun. 
Alex  Menger,  2136  Ohio  Ave. 

B.  A.  Leonard,  1007  Walnut  St. 
John   LIppa,   Cor.   Denham  and  Un- 

Martin  Mack.  28  W.  McMeckon  Ave. 
ClUPlen  V.  Maeiieher  Co„  Stt 
R«Bdlug   Roail. 

John  E.  Mahoney.  711  WhltUer. 
McCarthy  Brothers,  fflO  Des  Molnea. 
Henry  Nlemes,  4112  Hamilton  Are. 
Frank  Nleson.  1208  Sycamore. 
The    E.    J.    Nolan  Plumbing  Co.,  6W 

Main. 
J.   F.   Nolan.  965  E.   McMillan  SI. 
Herman  Nolle.  9S1  Clinton. 
S.  J.  Osborn.  Jr.,  A  Co..  Pearl  ■■' 

BBBleHtan  Ave. 
William  Peters,  837  Flndlay. 
Queen   City  Cement   Pavement  Co., 

Clenway  Ave.  and  Austerllti  Rd. 
Geo,  A,  Ramsey,  2349  Kenton. 
a.  L.  Bice,  3d  and  Main. 
Adam  Ruby,  437  Carlisle  Ave. 
Ryan  &  Smith,  208  W.  3d  St. 
Oliver  Schlemmer,  18U  Linn. 

C.  B.   Schmidt  ft  Co.,   215  B.  4tli. 
Edward  Scully,  1149  Bates  Ave. 
W.  H.  Settle  &  Co.,  Station  M. 
John    Steckewelter.    2419   Vine  St. 
Jeremiah     A.      Sullivan,    518    Central 

Trinidad  Asphalt  Co.,  17  w.  Water. 
F.  W.  Trlnkle,  2137  Central  Ave. 
Tweed  le     &     Cluxton,     3816    SprioK 

Grove  Ave. 
Van   Sandt   &    Meeds,    60  Atlas  BllL 

Bldg. 
Wm.  F.  Wagner.  2852  Coleraln  Ave. 
David   A.    Walker,    Beeehwood  Ave. 

and  Cinnamon  St. 


Any  information  ( 


.Cement  or 


Cement  flachinery 

will  be  fumiahed  on  request  by 
the  poblishere  of  this  book— 

Huniclpal  Engineering;  Company 
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Henr 


3Ugh. 


Frank  HofTman. 

David    LewlB. 

Samuel  L.«wlB. 

John  Hckel. 

W.  K.   Salter. 
CLEVHLAND— 

Albion   Slone  Co.,   29  EhoIW  Ave. 
t  Amerkan   Ste«l    &    Wire   Co, 

C.  B.  Armltage,   97  Brenlon. 

C,  N.   Barth,   SI  Professor. 

August  Beduhm,  1311  Zueter  Ave. 

Q.  C.    Beduhm,   82   Kenmore. 

F.  P.  Beers,  333  Columbus. 
E.   N.   Beecker.   TS2  Euan. 

aiephen  Bliindy,  lie  Murray  Hill  Ave. 
Bogue  &  Oates.  sTl  Etetrolt. 
U.  F.  Bramley  &  Co.,  41  Central  Ave. 
Brajnley  &  Griljbens.  il  Central  Av(. 
A.  W.  Bninnan,  349  Qulmby  Ave. 
Brennan  &  Buettner,  45  Case  Library 

Bide. 
J,  C.  Brown.  35  Montrose. 
Robert  BurgEr,  238  2d  Ave. 
C.  H.   Bureeas,  30  Nottingham   Bldg. 
R.  P.  Burned,  T29  Society  (or  Savings 

Bldg. 
J.  I.  Butcher,  72  Hayward. 
C.  E.  Cannell,  2667  Broadway. 
James  D.   Carey,   105  Brenton, 
Geoi^e  Cannier  &  Son,  Buildfrs'  Ex- 
George  Chapman,  8  Glen  Terrace. 
R.  H.    Clements.   32  Wllllani. 
Clements  Bros.,  23  Vincent. 
Cleveland    Builders'    Supply   On. 
W.  H.   Cleveland,   545  Central, 
Cleveland  Stone  Co.,  Hlckoi  Bldg. 
Cleveland  Trinidad     Paving  Co.,   209 

Guy  B.  Conkey,   Builders'   Exchange. 
J.   Connelly    &   Sons,    81   Huntington. 
Cook  ft  aawyer,  219  Superior  Bldg. 
O.  J.   Cook,   1(167  Crawford   Bd. 
Patrick  Costello,  3«  Prosaer. 
Wm.    Creaden,   486   Detroit, 
C.   C.    Crooks,   208   KIrtland. 
Andrew    Dall    &    Son,    519   American 

Trust   Bids. 
George  Davles,  138  The  Arcade.  i 

Daykin  Bros.,  383  Pgarl. 
M.  I.   DeCelle,  68  Edmunds. 
P.  W.  Dennert,  46  Uyrtle. 
P.  Derrlco,  46  Coltroan. 

G.  W.  Duggan,  102  Jjockwood  Ave. 
Daniel  Eckert,  226  Woodland  Ave. 
James  Eden,  12  Palm. 

William  Eggers,  451  Jennings  Ave. 
W.  H.  Ford,  272  Franklin  Ave. 
Forward    Reduction    Co.,   8C7  Amert- 


-  B.   Franch,  : 


t  Star  ^ 


Cleielaiid—CoKllnii-^. 
John  Franch.  235  Btreator  Ave. 
Fulton    Building   Co.,    llOi   American 

TruHt  Bld=. 
T.   H,   Garland.  1  Preble. 
W.  J.  Gawne.  Ft.  KIrtland. 
Glck  &  Fry,  Builders*  Bxcfiaiige. 
John  Gill  &  Bona.  401  Cuyahoga  Bldg. 
R.   E.  Green  &  Son,  673  Detroit. 
D.  &  G.  Grieae,  541  Society  (or  8av- 

Iffka  Bldg. 
Adam  Grimm,  428  Garrettson  Ave. 
C.  N.  Grlflln.  41«  The  Arcade. 
A.  G.  Hausman.  195  Bcoillle  Ave. 

C.    M.    Herb.    6  Dove. 

C.  J.  Hoffman.  687  Jennlnga  Ave. 

Henry  Holocker,  142  Carran. 

N.  H.  Humphrey.  1035  Glddlnga  Ave. 

Hunkln  Bros..  302  Sawtell. 

Henry  J.  Huntingdon.  19  Vincent  St. 

C.  E.  Jenkins,  46  Spangler  Ave. 

H,    W.   Johns  M(g.    Co.,   SSI   SaiingB 

ChrlBtopher  Johnson.  152  Oregon. 

James  Racal.  16  Bhart. 

S.  C.  Kane,  1862  Euclid  Ave. 

M.  B.  Kavanaugh.  490  Prospect. 

Keasby  &  Mattison  Co..  117  Water. 

J.  J.  Kelper.  1649  St.  Clair. 

KellT    Island    Lime     and     Tranii- 

Alliert  Kerslake.  18  Itaska. 

Wm.  Klein.  20?  8.  Woodlawn  Ave. 

C.  F.  Kuentz.  330  Waverly  Ave. 

T.   S.   Kuster,  8.   Woodlawn. 

Albert   l-ang,   2e   Simon. 

J.  V.  Leach.  208  Lake, 

W.  C.  Lehmann,  219  Becker  Ave. 

James  Loader.  38  Princeton. 

H.   I.   Luff,   2236  Eucltd   Ave. 

Hugh  Lyle,  415  Doan. 

J,  D.  Maclennan,  527  Garfield. 

Malone  Stone  Co.,  Garfield  Bldg. 

H.  C.  Masters.  Builders'  Eichanse. 

Mathew  &  LIbby,   Chamber  of  Com- 

W.  B.  McAIHa'cr,  20  Newton. 
James  McCarthy,  1  Little. 
Patrick  McCarthy,   194   Dodae. 
C.  T.  McCracken,  64  Jonss  Ave. 
Wm.  McDowell.  321  Mills  Ave. 
,    J.  W.  McLean,  31  Rutland. 

T.  J.  McMannuB.  410  The  Arcade. 

J.  W.  Moran,  31  Rutland. 

Morse,    Myer,    WllUand    &    Tubman, 

133  Colonial  Arcade. 
National  Concrete   Flreprootlng    Cor. 

249  The  Arcade. 
T.    Nicholson    &      Co..      9>2    Electric 

Bldg. 

Northern  Ohio  Paving  Co.,  Case  U- 

brary  Bldg. 
P.  H.  O'Donnell,  785  Lake. 
Edward  O'Neill,   163  Wafle  Ave. 
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Claveland— Continued. 
P.  B.  Ovlttlt  U  Fern. 
TOm  Paige,   701  Cuyahoga  BIdg. 
A.  H.  Parker.  lUS  Superior. 
H.  C.  Patchett,  100  Florence. 
W.   H.  Patchatt,  21B8  Superior. 
H.  A.  Peterson,  SU  Detroit. 
PhlUlpB  &  Blzel,  8M  Woadland  Ave. 
Pope  Cement  &  Brick  Co.,  CujratiOKa 

BIdg. 
I^nils  PoplowBky,  34T  Proqtect. 
P.  H.  Putnam.  712  Crawford  Rd. 
J,  A.  Reaugh  &  Son,  523  Garfield. 
F.  J.  Behor.  U  Amos. 
BMerve  ODnatructlon  Co.,   153  Proa- 


James  Rocltford,  Builder's  ElxchanKe. 
C.   C.  RoBhl,  1B7  Woodbrldge. 
Frederick  Raehl,  140  Merchant  Ave. 
John  Roehl,  742  Oark  Ave. 
WUUain  By  an,  IS  Everett. 
F.  B.  Bager,  ZS  McConnell. 
C.  A.  aarber,  Sa  Case  Ave. 
anailer  &  SchlUnglaw     Co.,     m  W. 

Ulchael  Sheehan,  20  I.yon. 
H.  O.  SiBtmyer,  130  Lake. 
Henry  Soever,  30  Merchant  Ave. 
C.    F.    attahllnBer,   77   Hicks. 
Spence   Bros.,   2923   Euclid  Ave. 
Standard      Contracting     Co.,    Wade 

BidK- 
Standpipe  Covering  Co.,  23  Michigan. 
Stowe-F^llcP    Co.,      SIS    Snyerlor 

C.    H.    Strong    &    Son,   S23   Cuyahoga 
Btdg. 

Thomas  EhiUlvan,  Ba«  Tracy. 

Jacob  Tecka,  40  Chadwlck. 

J.  P.  Terney,  61  Davenport. 

W.   I.   Thompson,  178  Euclid. 

Alexander  Thorn. 

I.  D.  Tuttle,   32  Blackstone  Bldg. 

U.  a.  Construction  Co.,  204  Superior. 

P.  Velotta,  17  Falrvlew  Place. 

Warren  Chemical  &  Mfg.  Co.,  Cham, 
ol  Com.   Bids. 

O.   E.   Whltehouse,  9  Beaver. 

Thomas    Wood.    28   Michigan. 

John  WulfF,  196E  Denlson  Ave. 

James  Young,   Builders  Exchange. 
CLYDE— 

Geo.    Robinson  &  Son, 

F.   Wood  worth. 
COLLI  NGWOOD— 

Baldwin  Bros. 
COLUMBUS— 

N.  B.  Abbott,  86  N.  High  St. 

J.  T.  Adams.  307  Schultz  Building. 

Aome     PavlvK     Co.,     408-480     W. 
fllMte  St. 

Anerleaii   Art  Tile  Co.,   K2-04  K. 
Lru  91. 

American  Clay  Mfg.  Co.,  SIB  W.  High 

at. 

Bruat  &  Bauch.  33S  Sycamore  St. 


Columbui — CoHtinued. 
Coital    City    Artiflcial   Stone  Co..    7C 

N.  Princeton  Ave. 
Jas.  P.  Carllle.  10  Ambos  Sl 
The    Centra!    Supply    Co.,    306-3«   N. 

High  St. 
Columbus  Coa!   &   Ume   Co.,  347     S. 

High  at. 

The     Columbus     Macadam     Co.,    319 

Dublin  Ave. 
Cook,  Grant  &  Cooke, 
J.  P.  Crowe,  4E7  E.  Naghten  St. 
Charles  Danegger,  132  E.  Schiller. 
Davis  De  Forest.  1412  Oak  St. 
Dill  ft  Beeves,  Columbia  Bldg. 
Ferris    Steam    Mortar      Works,     SS 

Galloway  St 
John  Gas  &.  Son.  1066  Oregon  Ave. 

C.  H.  Games,  12T3  Main  St. 
W.  M.  Graham,  196  E.  Town. 
Haydenville   Mining  &  Mfg.   Co.,  1» 

W.  Long  St. 

Huff  &  Elgensee,  8G  N.  High  St 

W.  B.  Jonas.  237  E.  Spring. 

M.  J.  Keete,  72  N.  Centra!  Ave. 

John  Kuhn.  65  N.  Skldmore. 

T.  C.  Lawler,  777  W.  Town. 

W.  H.  Luchtenberg,  410  The  Wyan- 
dotte. 

Charles  McCloud,  546  E.  Main. 

D.  W.  McGrath.  1079  aummlt  St. 
P.  R.  Mclaughlin,  490  E  Rich  St. 
Wm.  Msrkle,  626  8.  Gth  St. 

The  Murphy  Grout  Mfg.  Co. 
Philip  Newbold.  164  N.  21at  St. 

F.  A.    Obrstedt,    McKlnley    &    Rod- 

PenaBTlvania  Fuel  Co.,  9  W. 
NHVbten  it.  A.  BamlMon,  Umr.t 
E.  "W,  Pnplier.  Trcaa. 

A.  O.  Pugh,  Xhi  N.  High  St. 
Jacob  Rapp  &  Co.  3766  High  St. 

G.  M.   Schneider,  1-2  H.   High  St. 
Schuttz  &  Son. 

ahaller  Roofing  Co.,  102  'W.  Long. 

W.  F.  Hnrith.  188  Jefferson  Ave. 

Stearns  &  Hoover,  4S  Desbler  Bldg. 

F.  S.  Btlmmel,  606  8.  High  St. 

Michael  Stubenrauch,  378  S.  Wasb'a 
Ave. 

Herman  Stuts,  324  Jackson  St. 

Wm.  M.  Taylor,  28  9  3ra  St. 

Warren- Bcharf,  361  W.   State  St. 

R.  L.  Watson,  Tli^  E.  State. 

A.  W.  White,  416  Western  Ave. 
CONNKAUT— 

Fred   Hawley. 

Sam  Ransom. 
CDYAHOGA  FALI^— 


Bates 


I  Jam< 


Howe  &  Co, 
DAYTON— 
Job.  F.  Archer,  124  W.  Columbia  St. 
Ellsworth    Brenlllnger.    1310   N.    Main 
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Jacob  Hemel.  371  8.   Henry  Bt. 

B.  Kercher,  ITS  Burns  Ave. 

W,    J.    Kernan. 

Jos.    A.   Lauterbach;  168  8.   Allen   St. 

A.    Kuhns  &  Co..  SSe'E.   2d.   BC. 

Cbas.    Kuhl    Artificial   Stone    Co.,    iM 

E.  Zd.  St. 
Jaa.  N.  Lee.  34  B.  Bagle  Bt, 
W.    A.    LocKwood.   8  N.   Fulton  Bt. 
The  Marblelthle  Co. 
Bruno   Rltty.   443  Vif.   Holt  St. 
HadlBon   Stlnebarger.   122   B.     Euclid 


Stone 


.  128  a.   Wayne 


Chris.  Swertman,  S4  8.  Bond  St. 

Trinidad  Aspbalt  Paving  Co. 

Jaa.  F.  -WeDcer,  230  N.  Weatem  Ave. 

Albert  Wroe.  449  N.  OrafCon  Ave. 
DEFIANCE— 

Jacob    Baltes. 

Schneider  Bros. 
DELAWARE— 

Julius  Bobo. 

J.    F,    Gardner. 

E,  M.  Heller. 

JaB.   McDonald. 

C.    F.    Milter. 
DELPHOS— 

WolR  &  KollBroltta. 


Wm.  JaeBw. 

JQO.   Smith, 
EAST  PALBSnNB!— 

L.  D.  Crowl. 
ELYBIA- 

Danlel  Bason. 

Pfund  &  Schultz. 
Fred  WoWt. 
FINDLAT— 

Domer    &    Harris. 

H.    H.    Faaselt.  631  S.  Main  St. 

Fred  Klelnman,  336  Walnut  St. 
POSTORIA— 

Henry  Karc. 
FRANKLIN- 

A.    F.    Medter. 

W.    S.    Van    Home. 
FREMONT— 

Theo.    BrocltmaB. 
OALLIPOLI3— 

Chaa.  FrankenberB;. 

Daniel  Henry. 

Jamefl  H.  Karnes. 

John   C.   Rue. 

George  Schneider. 

Ado1idiu9  Vlney. 
GENBVA- 

P.  B.  Waters. 
OIRARD- 

Geo.   H.   Beaver. 

Peter  Halu. 

Tom  Hanna, 


Greenville  Construction  Co. 
W.  J.   Irwin. 
HAMILTON- 
Inmao   CommoiH,   D   and   Webstec 

St*. 
Hugh  H.  Hall,  121  8.  A  St. 
Hamilton      Architectural       Portland 

Cement  Co.,  16  Beckett's  Blk. 
J.  G.   Hutcbeson. 
Franli  Klnch. 
C.  F.  Koehler. 
Wm.    H,    Louthan. 
Miami  Cement  Co. 
Geo.  Wilson.  5L  11th  St. 
HICKSVILLE— 

Warner  &  Rose. 
HILLSBOHO— 
Jerry  Foley. 
IBONTON- 
J.  B.  Black, 
a.  G.  Black. 
Frank  Bra  w  ley. 
Cook  &  Cook 
T.   J.   Mulligan. 
WUeman  &  Helbllng. 
KENT— 

J,   E.  Kerr  ft  Co, 
KENTON— 
Jno.   Burkart. 
J.  Christ, 
Ell,  Lambert. 
Maddux  &  Erwin, 
Jno.   Qulnn. 
Jno.   8.  Scott. 
Wells    Brothers. 
LANCASTER— 
Jas.  Llttrell. 
Jno.  Llttrell. 
Jas.  McManamy. 
a.   L.   Conklln. 
Chas.  Henderson. 
C.   H.  Jones. 
Fred  Quiller. 
CUnt  Smith, 
LIMA— 

B.  J.  Cantwell.  619  E.  North  St. 
V,:  P.  Cantwell.  119  B.  North  St. 
Jacob  Caster.  313  W^,  Spring  St. 
W.  H.  Hance.  13fl  W,  Wayne  St. 
John  Hell,  777  W^,  Wayne  St. 

W.  H.  Orr,  T«  W.  North  St. 
Jacob  Spyker.  6O0  W.  Wayne  St. 

C.  M.  Vansky,  422  W.  Third  SI. 
J.  M.  Wulst,  206  E.   Market  St, 

LISBON— 

Carlisle  ft  Moore. 

George  Forse. 

Geo.   Plero. 

Springer  &  March. 

Levi    Stackhouse, 
LOCKLAND— 

W.  C.  Bunyan. 
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LOGAN- 

Thomas  Klntz. 
LONDON- 

Corr  &  Kulp. 

Jno,  Ebner. 

Wm.   Wynne. 
LORAIN— 

John  Stang. 
LOriSVILLE— 

MADISONVILLE- 
J.   E.  Gornlen. 
.  H.  . 


'c  Co. 


MANSFIELD— 

Jacob  Clfne  &  Co. 

Oanden  Bros. 

Herlntc  &  Son, 

LoRiBx  Hnd  Portman. 

Mansfield    Cement    and    Paving    Co., 
124  W.  5th  St. 

Wm.  Martin. 

ChaB.   Schung, 

Straub  &  Hamblln. 
MARIETTA— 

W.   J.   Berry. 

D.   W,    Dye. 

John  Wilklng. 
MARION— 

P.  Kelly  &  Co. 
MARTIN'S  FERRY— 

Henry  Rothermund. 


Wm.  Dlehl. 

Geo.    Fos, 
MA9aiLIX)N- 

NeWUnger  &.  Kraft,  m  Wellinan  St. 

H.   Welble,  231  Duncan  St. 
MEDINA— 

John   Crofoot. 

Jacob    Dreller. 

Wm.  Frazler. 

Thos.   Gower.  Sr. 

Albert    Smith, 
Waters  &  Levet. 
MI  AMI  8  BURG— 
Grove  &  Catron. 
Jay  Jacobs. 
Kercher   &   Toms. 


Bees  on   Bros. 

Ed    a    Grant. 

J.    B,    Lindaley. 

B.    F.    White. 
MIDDLETOWN- 

Dletrlch  &  Cooch,  35 

M,    F.    Kemp  &    Son. 

Mid  die  I  own   Paving  C 
MILB8- 

John  Barrlball, 

Geo.   C.   Wagner. 
MINGO  Jl-NCTION— 


MX.  VERNON— 
S,  B.  Church. 

J.  A.  Stoyle.' 
NELSONVILLE— 

M.  A.   KlnB  &  Co. 

B.  F,   LandlB. 

W.  H.  Vorhls  &  Co. 
NEWARK— 

J.   C.    Brennan,  37  W.   Main. 

W.  II.  Chlicoat,  R.  18,  454  N.  Sei 

J.  F.  Childress,  20  S.  Arch. 

Coltman,  20  Granville. 

B.  T.  Coffraan.  422  Park  Ave. 
W.  B.  Coffman,  6W  Webb. 
Wm,    T.    Evans   &    Son.    ffi  S.  Thir- 
teenth St. 

D.  E.  Jones,  111  W.  Church  St, 

C.  B,  Moore,  N.  W^.  Cor.  Buena  ' 
ta  and  Canal, 

B.  J.  Maurath.  7«  8.  Fourth  St. 
G.   C.  Wilson,  64  High. 

NEWOOMERSTOWN— 
W,   M,   Erode, 

ne:w  philadelphia- 

Geo,  Edwards, 

Samuel   MtJler. 
NILIS— 

Tompkins  &  Smith. 

Edward  WagstafT. 
NOHTH  BALTIMORE- 

H.  J.  Bverltt. 

C.  J.   Knoke, 
H.    D.    Fllcher. 

NORWALK- 

Fred  Shumer,  Jackson  St. 

Stewart  &  Simmons,  Monroe  St. 
NORWOOD— 

Jas.    McJoynt. 

John  Snyder. 
OBHRLIN— 

Chas.    H.   Gleuss. 
OSNABURG— 

Jacob  Shengle, 
OTTAWA- 

M,  H,  Fisher. 

Jos.  PIshel. 
OXFORD— 
■W.   T,  JoLnston. 

H.    a.   Thobe. 
PAINESVILLE— 

E.  Cat  lender. 

J.    D.    Sargent. 

Jas.  Shelly. 

H.  A.  Sutherland. 
PAULDING— 

Geo,    Hardestv. 
PIQUA- 

C.  E.  Martin. 

John  H.   Reld. 


H 
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PORT  CUNTON— 

£;i3w.  Bertach. 

Qranlte  Hard  Wall  Flutter  Co. 

Peter  JohnBon. 
POBTBMOUTH— 

J.  B.  ailK>a,  SZ-SC  'W.  Srd. 

Alex.  M.  Glockner,  209  Market  St. 

J.  C.  HlbbB  &  Co..  130-132  W,  End. 

John  KapB.  77  W.  10.  P.  O.  Pond  Rud. 

Peter  Kaps.    77    W.  la  P.  O.  Pond 

Ph.  keUy  A  Soni,  SOO  Jackaon. 

Clyde  SI.  Kins,  B.  1  and  Kendall. 

Frank   UcOowtui,   H.   B  and   Broad- 
way, 

Samuel  Monroe,  S14  Uth  St. 

C.  C.  NelKhbora,  1222  Union. 

Portsmouth  PreBsed  Brtok    Co..    Ill 
Market. 

Philip  Beeg.  UZJ  Findlay. 

Smith  X.umb*r  Co.,  1001  Uoooln. 

WebHter  Fire  Brick  Co.,  8.  Webater, 
'Otiio. 

Henry  Wright,  H  E.  2nd. 
RAVBNNA- 

P.  L.  Frank. 
READING— 

Harrw  Hunter. 
Adam   KoenlX. 

Michael  Roth. 

AuKust  Schmidt. 
RlPJUnf- 

Jno.   Fritz. 

B.  B.  Norrls. 
Qeo.  Thomiiaon. 
Scott  Webb. 

BOCKT  RrVBR- 

Cal,  Cox  . 

8.    J.   Davis. 

Qeo.  Klddney. 
SAI^M— 

Samuel   BuetL 

Geo.  D.  ftnlth. 
BALINKVILLS}- 

W.   B.  Randolph. 
SANDUBKY- 

O.  N.  Doenbach. 

Qeo.   Feick  A  Co. 

Vf.    a.    Metta. 

Jno.  H.  Smith. 
SHEOjBY— 

C.  B.   Bernard. 
Jno.  ButdoA. 
Hat  Crawtord. 
Jno.  Hafer. 

W.  H.  Huffman. 
SIDNBT— 
Alex  Fisher. 
Qeo.  D.  Ftsher. 
Timothy  Fitzgerald. 
Jno.  Smith  &  Son. 


BPRINQFIELD- 

John  H.  Berger. 

Cbaa.  J.  Henry,  372  W.  High. 

a.    H.   iMSta.  ZIB  N.   Murray. 

Wm.   F,   Payne,  72  CheMnut  St. 

Tke  H.  C.  RuHll  Cemeat  PdvIbk 
Co.,  8V  CoUese  Ave. 

nirlck  &  WUUunB,  141  S.  Umeatone. 
STEIU  BEN  V  II-l.W- 

O.  J.  Flckea,  211  N.  Gth. 

Floto  Bros..  Mi  N.  tth. 

—  NlcholHon,  331  Market. 
8TRTKBR- 

The  Stryker  Mfg.  Co. 
TIFFIN- 

M.  BaumKartner. 

John  &  KUae. 

John  Scbabadtar. 

Geo.  Stewart. 
TOLBDO- 

E.  Arnold,  3S4  St.  Clair  St. 

A.  Beauty  A  Sooa,  <I9  HadlBoa  St. 

Jacob  Blck,  SOI  The  Nasby. 

Bartoll  Marble,  Mosaic  and  TUa  Co., 

1010  Htxiroe  St. 
Bumap  A  Bumap,  802  The  Nasby. 
CarlBJid  A  Warner,  SI  TTie  Naaby. 
a.  H.  Colo  A  Co.,  IS  The  ValeDttne. 
Edward  Ford  Plate  Glaas  Co. 
Garrlgan  Broa.,  M  Tba  Valentine. 
J.  J.  Geghan,  Darat  Block. 
Victor  Qladleuz.  UO  Church  Bt. 
H.  J.  Golden,  US  Brie  BL 
FlelBchman  Bros.,  1140  Moore  St. 
Herman,     BUemera  A   L<ey,   930  The 

Bpltier. 

F.  H.   Hill.    312  The  Nasby. 

W^m.  H.  Hummel.  2231  Broadway  St 
H.  O.  Jennlson,  CI  Produce  EichanKe. 
Patrick  Kelly,   3S0  Forrar  St. 
■nie  Kerlln  Broa.  Co.,  706  The  Naaby. 
Michael   KIley,  348  Missouri  Ave. 
Knapp  Broa.  Stone  Co.,  Oak  A  Belt 

Lake  Brie  Asphalt  Block  Co.,  W)  The 

Valentine. 
John  J.  t.elth,  20GG  Vermont  Ave. 
Leith  Broa. 
Henry  Llhhe.  Champlain  A  Chestnut 

Sta. 
ThOB,    McKlnnan,     ■ 
Thomas  McKlnney  &     Son,     &2&  The 

Naaby. 
William  McMfhon,   321  Floyd  St. 
Wm.  J.  McMahon,  321  Floyd  Bt. 
L«ul3  W.  Montvllle,  m  Main  St. 
Albert  Neukom,  14D  Ottawa  St. 
-J.    B.    O'Neill. 
O' Sullivan  A  SlKehan. 
M.  Rabbit  &  Sons,  T13  The  Nasby. 
Schllllnger  Broa".    Co.,   02   City   Park 
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Toledo-Co^tiaueO, 
Thacher  ft'  ^Irtey,  3  Marine  Bldg. 
Thomaa  TSrieU,   Cor.   Lucas  &  13th 


..  stB.;. 

X  W.  Van  Btten.  613  Oakwood  Ave. 

Ignatius  Wernert,  12W  Erie  St. 
Alanson  Wood,  «ia  The  Naaby. 
James  Woods,  3013  Union  St. 
TORONTO— 
Chas.  Brar. 
Joe  Edwards. 
TROT— 
Deweese    &   Enyeart. 
W,  H.  Northcott  &  Co. 
J.  C.  Roblna. 
DHRICHSVILLEJ— 
James  Greenlees. 
O.  F.  Hammond. 
Henry  Hilton. 
Mack  Hunt. 
J.  M.  Llckey. 
H.  N.  Parka. 
Chas.  Van  Vleoh. 
URBANA- 
Joel  Bates. 
C.  C.  Creamer. 
Lewis  Dickinson, 
VAN  WERT- 
Delong  &  Kline. 
Geo.  Rice. 
Chas.  Thornell. 
WARREN— 
Robert    Bell. 
Benjamin  Bullls. 
CUnlte  Bros. 
Mllott  Bros. 
J,  R.  Sealey. 
Watson  &  Sutherland. 
WASHINGTON— 
Pred  BchwartE, 
WAUBEON— 

Palmer  &  Palmer. 
WAVERLT— 
David    Armbrust. 
Geo.  Hoefllnger. 
WELLINGTON— 

Wm.   Young. 
WELI£TON— 
Louis  Barnes. 
Fred  W.  Cook. 

WILMINGTON— 

Alph  Anderson. 

Bart  Boyland. 

Tom   Darbyahlre. 

Devoe  &  South. 

Pink  Reynolds. 

Joseph  WakeHeld . 
WOOSTEH— 

Wm.  Hummer. 

Wm.  Woodland. 
XENIA— 


TOUNGSTOWN- 

DavlB  &  Caldwell,  19  N.  Phelps  8L 

James  B.  Chambers.  TIE  Mill  at 

Thos.  Llghttiody,  KB  Hlmrod  Ave. 

Christ  MavtBei,  2E  N.  Walnut  8t 

Nledemeier  &  Restle,  109  Jefferson. 

National  Steel  Cq. 

Ohio  Stone  Paving  Co.,  974  K  Federal 
St. 

Republic  Iron  &  Steel  Co. 

Vetter  A  Heasley,  G30  Market  81. 
ZANESVILLB— 

Adams  Bras. 

Ayers  Asi*ialt  Pavlne  Cto. 

Evans  &  Dunsweller. 

FoMTty  A  Curtis. 

Tto  Mosaic  Tile  Co. 

Petit  &  At>ele. 

T.  B.  Townsend  &  Co. 

OKLAHOMA  TBR. 


M.  J.  Kane. 
GUTHR  IB- 
Anderson  &  Pulse. 
J.  T.  Blake. 
J.  F.  Brtckner. 
Scott  Cooper. 
T.   R.   Cotton. 
H.   M.   Flaiaing. 
John  Scrlbner. 
M,  White. 
NORMAN- 

McCoy  &  Bethune. 
OKLAHOMA  CITY- 

Oklahoma  Cotton  Compress  Co. 
PERRY- 
Wm.  Herman. 
T.  J.  Johnson. 
J.    J.    Noon. 
Geo.  Seevy. 
Wm.  Shifter 
PONCA   CITY- 
M.  Tuman. 


Chas.  E.  TPeleli. 


ALBANY- 

W.  E.  Baker. 

A.  P.  Chamberlain. 

W.  A.  Cox, 

J.  B,  WllMB,  p.  O,  Box  B81, 
ASHLAND— 

C.  H.  Veehte, 

W.  K,  Reeves. 
ASTORIA— 

Normlle.   Fastabend  &  McGregor. 
BAKER  CITT- 

Neuhaus  Bios. 
CORVALLIS— 

John  Bier. 

Ed   Feiton. 

MORO—  '  .    . 

J.   O.   Etrod. 
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PBNDI.ErrON— 
H.  MoBBer. 

FORTIiAND- 
L    N.    Dar. 

Halo  &  Kern. 

Und  &  Manning. 

T.   K.  Muir. 

J.  F.  Obrock,  309  Shaver  Bt. 

Portland  Saod  &  Contract  Co.   " 

J.  B.  SlenmionB. 

Smythe  &  Tiowaii. 

Alfred  Woodln.  84  Sable  Bids. 
SAI^U— 

Erb  ft  Vankattea. 
THB  DALLES— 

John  Kocher. 

PBItirSYLT  AKI A . 

AIAjSKiHENY— 
Oeorse  3.  BIddle,  15  Park  Way,  E.  A. 
Fred  Blend  Ingar,  21  O'Hara  St. 
Samuel  P.    Bricker.    2i    Pej-k  Way, 

B.  A. 
Jobn  F.  BruKKeman,  502  Avery  Bt. 
Carlln    Machinery  Sc   Supply    Co.,    101 

I^cock  St,  B.  A. 
lohn  Carson  ft  Co.,  1514  Franhlln  9t. 
James  Chapman,  S36  WashlngtoD  Ave. 
Cochrane  &  Davis.  106  Brie  St.,  W.  A. 
Jacob  H,  Covert,  1«10  Beaver  Ave. 
William  H.  Daniels,  B07  Preble  Ave. 
R.  J.   Qcaham,  IZO  Ohio'  St.,  E.   A. 
Fred  Gwlnner,  IgOl  Market  at. 
Thomas  Habtrta,  T09  Monitor  St. 
Hays,    Sefton    ft   Co.,     ; 


Keown    ft    TooUll,   ZIS    Park    Way, 

B.  A, 

H-  A.  Kunze,  510  El  Diamond  St. 
■A.  Thompson  Lawrence,  102  Erie  St., 
W.    A. 

Andrew   LiiBlbihl.  535  Ohio  St..  E.  A. 

Jamea  McAfee  ft  Co.,  BI5  W.  Dia- 
mond St. 

Oeorse  P.  Mcintosh  ft  Co.,  m  Penns. 

HcNaughton  &  Co..  130  Federal  St. 
Pohrer  Bros.,   63S  Beimont  St. 
Charles  Rel(,  Jr.,   lOS*  Perry,    W.   A. 
Rose  ft  Plaher,   821  penn,    Ave. 
Sicilian   Asphalt   Paving     Co.,     Alle- 
gheny Ave. 
Pierce   Slnnotl,    Z80I   Perryavllle  Ave. 
Harvey  Sloan,  Ohio  and  W.  Diamond 

Sta. 

Roan  ft  McIlvBln,  401  Federal  St. 

Albert  Stlepeke,  TH  2d  St. 

Adolpb  Sutter,  Charles  St,  and  Nor- 
wood Ave. 

R.  C.  Tannehlll,  me  Federal  St. 

John  Trimble  ft  Bro.,  8022  Chartiera 
St.  '    ' 

I*.  B.   Umstead,   SIO  W.   Diamond   St, 


D.  Winters  ft  Bon.  GOl  Jackaon  8t< ' 

Touny  ft  Gaver,  2SS  Sivw  Art. 
ALL.BNTOWN— 

Allentown     Paving     ft     Constructiofk., 
Co.,   SOI  Hamilton  St. 

Paul  BalDsh.  40S  Ridge  Ave. 

Chaa.  H.  Edwards  ft  Co. 

Henry  E.  Erich.  17th  A  Uberty  St^ 

I.  L..  Lebr  ft  Son,  g  S.  Tth  St. . 

Jaa  W.  Btuber,  142  a.  Tth  St. 
ALTOONA- 

H.  Q.  Allen,  SS3  ITth  St. 

H.   H.   O'KeBon,   HI  IStb  St. 

W.  L.  Bhallenberger.  1710  9lh  Ava. 


Alb.  Beck. 
Bdw.  C.  Evans. 
Morris  Redlter- 

B.  B.   Russell. 
APOLLO— 

Klrkwood  ft  Wlllard. 
AfiHLAND— 

C.  ft  J.  Ueblg. 
ASHLEY- 

F.  P.  Blodgett. 

J.  B.  Maroey. 

Andrew  Murphy. 

W.  J.   Nseld. 
ATHENS— 

Bolstord  ft   Kunes. 

J.   ti-  Clark. 
AXE   MANN— 

H.    Uhi. 
BANGOR— 

A,   H.   Bruoh. 

John  C.  Miller. 
BEAVER  FALLS— 


landler 


I.  Co. 


rrold. 


BEDB-ORD— 

Geo.  C,  Hawklngs. 

Leeslg  Bros, 
B  ELLE  FONTE— 

Henry  Lowry. 
John  Noll. 

.   Shoemaker. 


W.  ] 


Stee 


BETHLEHEM- 

A.   F.    Knight. 

Lehigh  Valley  ConstrucUon  Co. 
BIRDSBORO— 

L.  H.  Foebt. 

R.  Mohr  ft  Son. 
BLAIRSVILLE— 

C.   F.   Murray. 

F.  G.  Murray, 
BLO.OMSBURG— 

Fred    Kumar. 

O.  B.  MelUch. 
BLUE  BELL-    . 
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BRADDOCK— 

Braddock  Lumber  Co. 

Copeland  Bldg.  Co. 

DaTld  T.  Jamea. 

Jos.  H.  RanklQ. 

Union  PlanlnK  Hill  Co. 
BRADFORD- 

N.  H.  BannoD. 

F.  F.  Davis. 

Wm.  Hanley. 

HUl  A  SUttery. 

N.  I.  Jacobaon. 

David  J.  Keller. 

Sbeehan  &  HcGhaun. 

B.  N.  Unruh. 

8.  D.  Winter. 
BRISTOL.- 

Jas.  BajilBter. 

Thos.  Vandegrirt. 

Jno.  a.  Wrl«hl. 
BRYN  MAWR- 

FVank  M.  Leacock. 

^m.  VIney. 
BUTLER— 

W.  B.  Cochran. 

J.  A.  MCDonell. 

Geo.  Schenck. 

John  Bhaffner. 

Bd  Welgand. 


CALIFORNIA— 

O.  O.  Uornbake. 

John  R.  Powell's  80ns. 
CAUBRIDGB  SPRINGS— 

C.  W.  Beach. 

O.  D.  BuntlHK. 

&.OS  Brown. 

Miles  Crosley. 

Hanchett  Bros. 
CARBONDAUJ- 

Blair  &  Kennedy. 

Collins  A  Kennedy. 
CAHLiaLE- 

L.  C.  W.  Faher,  Soutb  St. 
CARNEGIEJ- 

S.  Gamble. 

W.  H.  RobertB. 
CATA8AUQUA- 

Edward  J.  Boyer. 

DOiVld  L.  Bmanuel. 

Eimanuel  A  Saa. 

Morltz  Porner. 

Christian  Qarblan. 

Henry  I.  Lelckel. 

Daniel  Mullen. 

Harry  J.  Seamen. 
CHAMBBRBBURO— 

B.  F.  Johns. 
CHAKLBROI— 

T.  B.  Hastlnpl. 

W.  B.  liylor. 


I  JUST  WHAT  CONTRACTORS  NEED 


To  know  all  the  best  ideaa,  the  moat  succeaaful  methods, 
the  latest  news  regarding  all  conttactinE  work  in  American 
cities,  is  Information  of  great  value  10  progreaaive  contractors 
engaged  In  doing  that  kind  of  work. 

That  is  just  what  contractors  get  from  Municipal  Engineer- 
ing Magazine. 

If  they  don't  find  in  the  Magazine  the  Information  thejr  want, 
it  will  be  furnished  on  request  to  any  subscriber.  In  answering 
a  single  question  the  Magazine  often  incurs  expense  greater 
than  a  subscription  amounts  to  for  life. 

This  information  service  alone  is  worth  to  contracMra  many 
times  the  subscription  price. 

The  subscription  price  is  only  Sa.oo  per  year.  No  progresa- 
Ive  contractor  can  afford  to  be  without  the  Magazine.  ' 

I  am  pleased  with  Manicipal  Bagiueering,— G^.  S.  SmaTden,  Side- 
walk Conlractor,  Purtland,  M>. 

Municipal  EngiDeeriDg  ia  to  my  mind  the  best  for  men  employed  in 
moaicipal  work.— J.  If.  Stubba,  Well  Koibury.  Man. 

Municipal  BngineeriDg  ia  north  its  weight  in  sjlver.  —  SaU  Lake 
Tribune. 


MUNICIPAL  ENGINEERING  CO. 

■s.1  lin^asi,  isw  Vsfk  CMy.  W.  V.   :!::::     H*.  tt  ImM  mtMsa  (t,  laflMMfsM,  tad. 
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Delaware     County   Paving  A   Conat, 
Co. 

Bdw.  DIckeTBon. 

Qeo.  Farradar. 

John  F.  JohnBon. 

Oliver  Bros. 

Wm.  ProvoHt. 

J.  Irvin  Tarlor. 

Qeo.  Welswid'. 
CLEIARPIBLC— 

Hlte  ft  Co. 

W.  B.  HugbM. 
CUPTON  HHUGHTS- 

JoB.  Ia  Concleton. 

ThoB.  F.  Manley. 

JamoB  Bblpley. 

Edward  Winterbottom. 
COATESVIIXE- 

R  P.  Dickinson. 

Cbas.  D,  Lynn- 
COLUUBIA— 

John    C.    Broom*. 

Samuel   Daron. 

John  D.   Foiry. 

W.  W.  Upp. 

John  Weber. 
CONPLUBNCB- 

H.    R.    Pike. 

Job  M.  Fianiean. 

C.  H.   stark. 
CONNBLLSVU-LK— 

J.  R.  Balsley. 

Calhoun  &  Co. 

Tavetto  Lumber  Co..  Ltd. 

South    ConnellBvllle  Lumber  Co. 
CXJRRY— 

Parmley  Bres. 

John  Paul  &  Bon. 
COUDBHSPORT- 

Henry  A.  Button. 

L.  D.  Horton. 

Ryan  Bros. 
CURWENSVILLB- 

CurwemavUle    ContractlnK    Co. 

Chas.   El   Pat  ton. 

A.  B.   Whlltaker. 
DAfTVILLE- 

Brooks  &  GlbbH. 
DERRT  STATION— 

E.  W.    Harold. 
DRIBT^)N— 

John  "Watner. 
DU  60I8- 

Geo.  BettB. 
HABT    nOWNlNGTON— 

Gs   T.    Outhrte. 
UcCameH  &  Zook. 
BABTOTs'— 

T.  U.  Lesher  &  Boa. 
Job  B.  HUea  &  Son. 
HAST  STROUDSBURG— 
Job  Bdlnger. 
Peter  B.   Bdlngier. 


BMPt-VIUM- 
W.  H.  Cramer. 

John  W.  Krlner. 
BRIE— 
Bd  DrlBcoU. 
Kraft  &  Waltber. 
Mayer  Bros. 

John  UcCormlok  &  Son. 
Dennis  O'Brien. 
KVBRKTT— 
Gottace  PIonlMc  iHUI  0»,  Sprlav 
St. 
PDORIN- 

J.  Y.  Kline. 
FRANKLIN— 
R.  A.   Bleley. 
J.  A.  Frederlchs. 
John  Osbom. 
Daniel   Bbeeban. 
PREBLAND- 
Jaa.  Qrlfflth. 
LewlB  Lent!. 
Patrick  Heehan. 
QI RARD  VILLB— 
John   B.   LetblK. 
QRBBN8BTIRG- 
Geo.  W.  Good  &  Co. 
Keen  an  &  Co. 
HANOVBR- 

HcC.  Davidson. 
HARRISBURO— 
Matthew  Flanagan. 
Galbralth  Bros. 
Wm.   JennlnBB. 
Ward  &  Stucker. 
HABTINGB- 
Duncan  &  Bpansler. 
Philip   Kline. 
HAWLBT.- 

Henry  Breed. 
HAZLETON— 
Fischer  &  Son. 
James  &  Williams. 
HOLUDATSBURO— 
H.  P.  Malone  &  Co. 
J.  S.   Vlpond. 
HOMBarHAD— 
R.   M.   Blllott  &  Co. 
Erbeck  Bros. 
HUQHESVILLB- 
Wllllam  A.  Ball. 
John  Brdler, 
Clias.  HuElies. 
HUNTINGDON— 
J.  C.  Hall. 

Strlcklar  ft  Watson. 
INDIANA- 
B.   M.    Lookard. 
A.   F.   Moceau. 
Wm.  L.  Swanger. 
JBNKINTOWN- 
Jas.    W,    Ball. 
Horan  &  Leswlne, 
L.  A.  Nagle  &  Co. 
G.   Walter  Sperry. 
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JBRUYN^ 

Peck  Lunjbet  MI^.  CO. 
JOHNSTOWN- 

Oeo.  EnieKer. 

W.  J.  Hobo  &  SonH. 

'Wo.  Smith  a  Brtm. 

Herman  Thlolo. 
KINGSTQN- 

C.  J.   &  B.  ].  Coon. 

Coon  ft  Mooney. 


W,  HUaman. 

R-   A.   HUamaQ. 

McConnsli  ft  Luker. 
™£2f-  **■  McConlough,  Jr. 
KIJTZTOWN- 

Chester  W.  Rhode. 

I>anlei  c.  Well. 

LANCASTER- 
Joeeph  A.  Blchel. 
J.  U.  Frltchey,      - 
J-  a.  Gaibralth. 
P.  V.  Hlnden. 

LancaBter  Cement  Paving  Co 
Wm.  M.  Oster. 
C.  F.  Stautfer. 
LANSDOWNB— 
P.  Uahoney. 
R.  Shoemaker. 
LANSFORD— 
Jas.  R.  Hall. 
L.  C.  ft  Nav.  Co. 
Herman  Rlebe. 
LATROBE— 
James  Dalton. 
P-  J.   Dalton. 
John  Hermann. 
John  Onderzer. 
Thomas  PotUnger. 
Daniel  W.  amlth. 
LEBANON— 
Sam'l  Bella  Sons.  N.  10th  St, 
H,  C.  Fricke,  Canal  8t, 
LEHIGHTON— 

J.  H.  Hottensteln. 
LEWISBURO— 
Jno.  H.  Betzer. 
Chauncey  Foster. 
Job.  M.  Neabit. 
Hervey  M.  Wlndel. 
LBWISTOWN— 
P.  O.  Pranola. 
R.  H.  Montgomery. 
J.  B.  Selhelmer. 
LIONVILLB— 

Geo.  Stlne. 
LOC K HAVEN— 
Geo.  S.  Goode  ft  Co 
D.  L.  Miller  ft  Co. 
MAHANOT  CITY— 
Smith  &  Campion. 
MANSFIBLD- 
B.  N.   Bentley. 
Reuben  Curtis, 


MARIBTTA- 

Q«o.   Strobm. 
M'IX)Nai^D— 

D.  Capltan. 

Job.  G.  Hunter. 
M'KBBSPORT— 

Bowman  Bros, 

Hooker  &  Shaw. 

Kelly  ft  Dry. 

OberUn  ft  Co. 

M'KEBS  HOCKS— 

Chas.  K.   Barobart. 
MBADVILLB— 

D.  W.  Cochran. 

Geo.  Sldler. 

Velth  Stelaa. 

Keyatone  Paving  Co. 
MEDIA— 

Johnaon  ft  Wlokeraham. 
MIDDUWOWN— 

C.  W.  ToBt. 
MII/TON— 

Peter  J,   CrlBto. 

AmanduB  Hill. 
MINERSVILLEJ- 

Gea  Ball. 

Henry   H.   Dombacb. 

James  A.  Maurer. 
MONONGAHELA  CITT— 

A,  M.  Able. 

Clarence  Haggerty, 

Frank  Haggerty. 

Gus  Markle. 


I*  P.  Loomla. 

iOUNT  JOT- 
H.  W.  Qro»h, 


J.  J.  Muller. 

M.    J.    Steffen. 
NAZARETH- 

John  P.  Dolan. 
NEW  BRIGHTON- 

Thoa.   Houiette. 

R.  D.  Hunter  &  Co. 

Martsoir  Bros. 

H.  B.  McDanlel  &  Bona. 
NEW  CASTLE— 

McMlItln  &   Moorhead. 

David    S,    NorrlB. 

Geo.  H.  Van  Horn. 
NEW  KENSINGTON— 

Joe  B.  Helster. 

J.    B.   Murrav. 

Robt.  E.  Rowan. 

H.  S.  White. 
NORRISTOWN- 

John  D.  Dyer. 

Skelly  ft  Weaver. 

O.  W.  Sifilth  ft  Son. 
NORTH  EAST— 

Alfred  NeiBon. 

C.  M.   Bchulti, 
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PRTHUHBERLAKD— 
Robt.   Lesher. 

K  J.  Stanoert. 

7.  O.  Thomiaon. 
T,  C.  Wallace. 

ILCITY- 

Frank  Bmadley. 

XFORD— 

Geo    B.   JoDRS. 

J.  U.  Rebum. 

ATTON— 

ENLI.TN— 

1.  W.  KuU. 

Alan  Mathlaa. 

HILADEILFHIA—  - 

Alcatrai  Paving    Co.,   1023     Wlttier- 

spoon  SlOg. 
Alcott,    Rosa    ft    Scully    Co.,    2917    N. 

Broad  St. 
American  Artificial  atnne  Paving  and 

Construction  Ca,  211  9.  Sth  St. 
Atlantic  Stone  Pavement  Co..  2310  N. 

Uth    St. 
B.  A,  Bachman.  1S47  N.  Sth  St. 
H.  Barker  &  Bro.,  24th  and  I.ocuBt- 

eta. 
Karttn  J.  Belrn,  Jr.,  120S  Filbert  St. 
EmEl  Blelle,  2E43  N.  Maschnt^r  St. 
Block  and  Tile  Paving  Co.,  Harrlaon 

BldE. 
Boiler    &  McGaw.   410  Walnut  St. 
Booth  &  Plinn,  1942  Forbee  St. 
Borthwick    Pring    Co.,     3606    Beneilt 

Cor.    Hill, 
Frank  Brennan,  1409  Ritner  St. 
Felix  Brown  &  Son,  7  N.  Juniper  St. 
lamea     Brown,    39th    anfl    Havprford 

Bta. 
Bucharan  &  Sloan,  1835  Market. 
Cambria  Steel  Co. 

Philip  Carey  Mfg.  Co.,  223  8.  Sth  St, 
Carter  Paving  Co.,  906  Glrard  BIdg. 
Robert  Chambers  &  Son,  1022  York  St. 
Cofrode  &  8aylor,  (Inc.),  257  8.  1th. 
Columbia  Artificial  Stone  Paving  Co., 

206  N.   20th  St. 
Dflaplalne  &  Weal.  604  Fidelity  Bids. 
Thomas   F.    Devlne,    Haverford   and 

Lancaster, 
Ulchaet  Devlin,  Benezlt  n  2Gth  c  Hill. 
Dickeraon       Construction     Co.,     Beti 

Btde. 
John  a.  Dieterle,  104  N.  Penn  Otn. 
Doyle    &   Doak,   1509  Sansome   St. 
F.   R.    Dr»vo   6  Co. 
Drehmann  Paving    Co.,     2«29  Parrleh 

St. 
David  Duffln,  2206  E.  Lfhlgb  Ave. 
Facob  B.   Edelkamln,  403  N.  12th  So. 
Ferro  Granite  Atrtlflclal  Stone  Paving 

Co.,  16ffi  N.  ISth  St. 
Filbert  Paving  Co.,  Ferguson  Bldg. 
Peter  J.  Foley,  2618  N.  6th  St. 
Joaeith    F6BCO,    824   Waahlnston    Ave. 


PMUHUlphta—ConUnuea. 
Franklin  Construction  Co.,  8U  Upi>ln<  - 

cott  Bldg. 
Siuanel   H,  Freooli     A     Co.,  York 

A-ve.,  4th   and   CBllovfhill   Bta. 
Qennanlc  Artificial  Stone  Paving  Co., 

1409  Bltner  St. 
Frank  R.  Gerry,  1836  Market  St. 
Qlobe  Artlflclai   Stone    Paving     Co., 

Beta  Bldg. 
Adolph  Grant  ft  Co.,  210  Chestnut  St. 
Greenwood   Brothers,   200«   Frankfort 

Ave. 
Guarantee  Paving  Co.^  Beti  Bldg. 
Matthew  Hall,  1927-31  Market  Bt. 
Franklin  H.  Harris  ft  Co.,  ISU  FUbert 

1.    H.    Hathaway  ft   Qa. 

HauDt  ft  Franklin,  18  S.  Broad  St. 

J.     H.     Hlnhte    ft    Co.,     American  ft 

Cambria  Sts. 
Holt  ft  Schober.  378  Bourse. 
Cbrlstopber  L.  Hubo'^  Tork  rd..  uear 

Haines. 
Italian  Marble  Moslac  Co.,  431  Spruce 

Hvan  Jones.  3eth  and  Liberty  Sts. 
Charlea  B.  Kline,  331  N.  4Ih  Bt. 
Jas  F.  Knowlan.  45  N.  13th  SI. 
Wm.   Krause   ft     Bona.    Cement     Co., 


Sq. 
James    Y.    MacDonnell    Co.,    122      N. 

Franklin. 
Francis  S.  Markland,  434  Walnut  St. 
Henry  Maurer  &  Son,  29  a.  7lh  St. 
D,   J.   McNIChol,   704   Betz   Building. 
James  H.  McQuade.  3512  5lh  Ave, 
Merrltt  ft  Co.,  1024-1028  Hidge  Ave. 
Joseph  S.  Miller,  1808-10  Ridge  Ave. 
Miller  Artificial  Stone  Pavement  Co., 

3440  N.  Falrhlll  81. 
Mosaic  Art  Co.,  522  N.  10th  St. 
Howard  M.  Murphy.  1643  N.  Dover  St. 
National    Flreprooflng     Co..      1209      S. 

Glrard  Bldg. 
Andrew  F,  Nett,  1234  E.  Chellon  Ave. 
Stacy  B.   Opdyke,     Jr.,     122     Belmont 

George  L,    Peabody. 

George  B.  Peacock,  212  N.  13th  St. 

Pennsylvania  Asphalt  Paving  Co.,  Ill 

N.  Broad  St. 
Penn.      State     Construction      Co.,    738 
Penn.    Tile   Mfg.    Co..    331    N.    Fourth 


Petrlflc  Paving  Co,,  3345  Market  St. 
Phoenix  Paving  Co..  68  N.  4th  St. 
Joseph  Pinto,  5236  German  town  Atb. 
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RlGhard30n'&  Ross,  30th  ft  Race.StB. 
OoorKe  W,   Roydhouse,  24  S.  Ttta  Bt. 
James  J.  Ryan.  1126  N.  Wth  Bt. 
Ernest  Bcboli,  1407  N,  Camac  8t. 
J.   Bchwartz,   2306   N.    2Tth   St. 
B.  M.   &  J.   F.    Shanley,   1429  Market 

St. 


Bmedler        Constnicllon        Co..        71S 

Stenhen    Girard    BldK. 
Smedley      Coonstrucllon     Co..    T11-TI3 

Stephen  Girard  Bldg. 
Smith  &  Davia  Co.,  334  N.  Broad  St. 
Btandaid  Concrete  Mfg.  Co.,  607  Bets 
Standard    Plastic      Mfg.      Co..      406-S 

atephen   Girard   Bldg. 
Joseph  Stetwagon.  iSS  Commerce  Bt. 
S.  A.  Stoneback,  1328  N.  9th  St. 
8.  A.   Taylor,  82  Schmidt   Bldg. 
Tennis  Construction   Co.,   924  Stephen 

Girard  Bldg. 
Trent    Tile    Co..      Klagrg     Ave.,      cor. 

Plum. 
United   Gas     Improvement     Co.,     333 


Vandegrlft      Construction       Co.,     £63 

Dreiei  Bldfr, 
Vulcanite    Paving    Co.,    1710    Market 


Wm.   Wharton,   Jr.,    &  Co.,   Ltd. 

J,  M.  Wilcox  &  Co.,  509  Minor  St. 

Windsor  Paving  Co.,  46  N.  12lh  St. 

Joseph  Yeager,  SIT  Spring  Garden. 
John  Zehunder,  350S  N.  Randolph  St, 
PHI  LLl  PS  BURG— 

C.  H,  Lutjens  &  Son. 
PITTSBURG— 

William   Allshouse.  432  4th  Ave. 

A.  Aneell  &  Bon,  112  4th  Ave. 

Thomas  Atchison.  5417  Potter  Bt. 

Wm.  F.  Baliantyne.  718  Chestnut  Bt. 

Henry  Balz,  2  Troy  Hill  Road. 

Bamel  K.  Beatty.  2100  Market  Bt. 

W.  D.  Beatty.  900  W^.  Diamond  St. 

L.  Bern  &  Bros.,  14  S.  13th  St. 

Bollinger  Bros..  133  1st  Ave. 

Booth  &  Fllnn.  Ltd.,  1942  Forbes  St. 

Kearns  Bracken.  5134  Carnegie  Bt. 

C.   H.  Bradley.  Jr..   &  Go. 

Breltweiaer  &  Co.,  616  Market  St. 

Morris  Brolda,  1204  Clark  Bt. 

J.  B.  Brown.  400  Market  St. 

BronnlnK  Bros.,  506  4th  Ave. 

O.   R.   Buchan.  911  Carnegie  Bldg. 

DeWitt  C.  Carroll,  32  Schmidt  Bida:. 

W.  A.   Cassldy,  6627  Deary  St. 


PiUtlmrg-T  Continued. 
Chu-les  H.  Chance.  1428  Boquet  St. 
John  H.  aafk.  U16  Wharton  SL 
John  Cllne,  WS  Ballard  Ave. 
John  Cllne,  Jr.,  73£3  Ballard  Ave. 
QeoTge  Cochrane.  Jr.,  1210  'WasUng- 

George  A.  Cochrane,  1210  Washlni- 

John  Conley,  G107  Keystone  St. 
J.  A.  CorneliuH,  53  Schmidt  Bldg. 
Cronln    &    O'Herron.    17th     St     and 

Muriel. 
Curran  &  Huasey,  215  4th  Ave. 
Deeds  Bros.,   245  4th  Ave. 
W.  J.   Dow,  434  4th  Ave. 
Drake  &  Btratton.  Co.,  34  Correstofa 

Bids. 
P.   R.  Dravo  &  Co. 
C.   H.   Driver,   427  6th  Ave. 
J.  B.  Dykmann.  7222-  Kelby  Bt. 
Charles    Egan,  1018  Locust  St. 
Valentine    Ehmer.    141    Washington 

EUchenlamb    &    Madden,    105    %ady 

Ave. 
John  S.  Elliott,  822  Webster  Ave. 
Bdward  B.  ESrlckson,  g  Garrison  Bldg. 
Huch   Ferguson.   3233  Penn.    Ave. 
Frederick  Li.  Fisher,  Jumonville  and 

Ann  Sts. 
W.  &  J.  Frances  &  Co.,  Liberty  Ave. 

and  34th  St. 
Prick  &  Co.,  51  Schmidt  Bldg. 
George  A.  C.  Fuller,  408  Lewis  Block. 
G.  B.  Pulmer,  409  Market  St. 
General  Engineering  &  Construction 

Co.,  52  Shannon  Bldg. 
T.  M.  Gillespie  Ca,  601  Westinghouse 

Bldg. 
Globe  Asphalt  Co.,  406  Bake  well  Bldg. 
Golden  &  Crick.  3512  5th  Ave. 
Graff  &  Kennedy.  11  Lemon  Ave. 
Frederick  Grinner.  1801  Market  St. 
George   Griser,    187  4eth   St. 
Benjamin  A.    Groah  Co..    409  Market 

St. 
Bbeneier  Hailett,  440  4th  Ave. 
T.   J.    Hamilton,  409  Market  St 
Hamilton  &  Riffle,  8  Strawberry  Ave. 
George  El  Hardle,  33  Pride  St. 
Robert  M.  Hays.  413  4tb  Ave. 
W.  H.  Helper,  309  Collins  Ave. 
Joseph  M.  Henderson,  150  Jancey  Bt 
Joseph    L.    Hersch.    Sta.p    &    Liberty 

Avea. 
Heyi  &  Patterson,  51  Water  St. 
Daniel    HIef,   11   Norton  Ave. 
James    Howard.    Jr.,    &    Co.,    24   Mc- 

W.  E.  Howley  &  Co.,  1504  Park  Bldg. 
A.  L.  Huff,  143  Roup  St, 
Hyde  Bros.  &  CO.,  902  Lewis  Block. 
Jaj:kson  &  Fulton.  a«  Fergruaon  Bik, 
Jolly  Bros.  &  Co..  301  Smlthfleld  Bt 
Evan  Jones,  Liberty  Ave.  ft  S8th  St 


CONTRACTORS  AND  LAKGE  USERS  OP  CEMENT.     M» 


ttUburg—CotMtuua, 
JutW  i  Foley  Co.,  247  Water  St. 
KaulfDian  &  Byland,  »4  Maple  St. 
K««llng;  A  RldKe,   Forbes   ft  Mllten- 

be^«r  BtH. 
Keller  &  McDonald.  212  Frankstown 

Ave. 
James    Kellart      ft    Son,      903    Empire 

Bldg. 
H.  S.  Kerbaugh,  1M6  Penn  Ave. 
Eeir  &  Pox,  2565  Gth  Ave. 
William  Kerr'H  Sone,  315  t^wls  BIk. 
Louis  W.  Keyser,  6638  Deary  Bt. 
Oeorse  W.    King,   4315  Main  St. 
Klicker   &    McClarren,    214    Ferguson 

Block. 

B.  L.    Krewaler,   3217  Penn  Ave. 
David  I.amond,  716  Ferguson  BIk. 
Alexander  Laughlln  &  Co.,  7*4  Lewis 

BIk. 
Hugo   B.    Lersch,    Park   Ave.    &   An- 

natto  at. 
J.  A.   Lydick,  409  Mlarket  St. 
Mark  Lydon,  &40»  Keystone  St. 
GaorKO  Maismllh,  6312  Butler  St. 
Martsolt  Broa..  412  7th  Ave. 
Robert  C.  McCain,  SOS  Alpine  Ave, 
IfcClajTen  Construction  Co.,  Ltd.,  Hi 

FersuBon  BIk, 
John  B.  McGlellan,  428  Diamond  St. 
G.  W.  McCIure  &  Bon  Co..  201  Smith 

Block. 
W.  J.  McCturg  Gas  Construction  Co., 

Bfi  Water  St, 
James  M,  McCurdy,  632  Penn.  Ave. 

C.  J.   McDonald,  602  penn  Bldg:, 
Mcllwaln,  Unkefer  &  Co.,  8  Wood  St. 
Alexander  McKnlght,  4607  Forbes  St. 
ThoB,    McNally,  1007  Forbes  St. 
James   H.  McQuade,  3512  5th  Ave. 

J.  C.  McSpadden.  326  4th  Ave. 
P.  MelbCT,  K30  Standard  Bldg. 
Jamea  Messer,  5102  CariieRle  St. 
Qeorse    H.    Meyers,    4049    Woolslayer 


BIdK. 
J.  A  J.  B.  MllhoUand  Co.,  714  5th  Ave. 
T.  B.  Murphy,  32  Schmidt  Bldg. 
J,  Martin  Meyer,  211S  Sarah  St. 
New  teastle   Asphalt   Block  Co.,   1018 

Penn,  Ave. 
James    Omslaer,   301   Park   Bldg. 
Ott  Bros.,  1826  Wharton  Bt, 
Jamea  Owens,  411  4th  Ave. 
Z-  H.  Paler.  423  N,  Euclid  Ave. 
Patterson  &  Fatton,   Lowry  an<l   M. 

Patton  &  Gibson,  528  Standard  Bldg. 
Peabody  &   Filbert     Co.,     Ltd.,     5850 

Penn  Asphalt  Paving  Co.,  87  West- 
Inghouse  BIk,  ^ 


Hamilton  Bldg. 
Louis  Plank,   1716   Sarah   St. 
Pope  Cement  and  BrlcH  Co.,  491 

Wood  St. 
William  T.  Powell,  6(«  4th  Ave. 
Wlllltun  W.  Price,  301  Ferguson  BIk. 
aeorge  A.  Eahl,  00  Bingham  St. 
Charles  Rath,  813  McCandless  Ave. 
T.  W.  Rellly  &  Co.,  733  Park  Bldg. 
Andrew  Richmond  &  Son,  51«  Market 
St. 

Jamea  Rodger,  3B14  6th  Ave. 

Rodgers  A  Abel.  321  Water  St. 

Badler,  MarUn  &  Evans,  20  Pranka- 
town  Ave. 

Frank  P.  Bawlers,  IDWi  «th  St. 

Wm.    B,    SodMe    A    Sons,    221    1st 
Av«. 

George  H,  Schmunk,  7  Bnon  Ave, 

John  P.  Scott  &  Co.,  606  Smith  Block. 

John  Seltjert,  1709  Jane  St. 

Michael  Senge.  5272  Keystone  St. 

F,  B.  Shallenberger.  16  Grant  St. 

Sheets  &  Flshburn,  317  Louden  St. 

Henry  Shenk,  BOCI  Lewis  BIk, 

S.  R.  Sraythe  &  Co.,  1429  Park  Bldg, 

George  M.  Sterling,  1900  Bedford  Ave. 

Wm.   J,   SterUng,  669  7th  Ave. 

A.  T.  Stevenson.  218  Meadow  Bt. 

James  Stewart  &  Co.,  32  2d  National 
Bank  Bldg. 

Btratton,  Lewis  &  Co.,  327  1st  Ave. 

Sweeney    &    Houston,  23d  St.    &  P. 

Louis  J.  Unveriagt.  416  Chlslett  St. 
Waddell    &    Miller,     Boq.uet  ab.  Bth 

<Wads  worth     Ston«     ud     PnvInK 
Co.,  411  Tradesmen's  Bids. 

Wro,  Walte,  2600  Jane  Bt. 

T.  M.  Walker,  409  Market  St. 

J.   B.  WaJsh,   48  Dlthrtdge  St. 

James  A  Watt,  5813  Klrkwood  St, 

Werneburg,   Sheehan   «t  Co.,   413  4th 

Joseph  Werner.  189  Waahlngton  Ave. 

WesUnghouse.  Church,  Kerr   &   Co., 
11  WeatiDghouse  Bldg, 

Frederick  Westphal,  179  McClure  Ave. 

A  *  S.  Wilson,  5*1  3d  Ave. 

Alexander  Wilson,  4607  Forbes. 

Wllker     &     Bothwell.      63     Standard 
Bldg, 

Thomas  D,  Woilett  &  Son,  31  Wash- 
ington Ave. 

H.  S.  Wright,  210  Ferguson  Block. 

John  K.  Wymatd,  916  Gerrltt  Bt. 

Gotthard  Wysa,  42G  Biasell  Block. 

Wm.-J.  ZahrdBser,   44th  &  lAWrence  . 
Sts. 
PITTSTON— 

Geo.  Andrews- 
Tate  &  Haley. 
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POTTBTOWN— 
Hanry  E.  Strutck. 
Wlllauer  &  Mlsslmer 
POTTSVILLE— 
Mathlu  Orieebaum. 
Ulller  Bros. 
M.  P.  Qulnn. 
Rlckert  &  Otterbeln. 
PUNXSUTAWNIiT- 
Irnin  lAing. 
PunxButawney  Iron  Co. 
Liu.  Rich. 
G.  R.   Spencer. 
T.  M.  .Wlllianuj. 
READING— 
Jos.  Boler. 
P.  Frank  Hawman. 
Hawman  Bros. 
C.  I.  Koch. 
AuKuatuB  Meyer. 
Jacob  Meyer. 
Wm,  Nolan  &  Co. 
Albert  Q.  Steubner. 
Lewis  H.   Bteubner. 
P.  Wasenblast. 
R.    L.   WllBon. 
RENOVO— 
J.  H.  Balrd. 
C.  S.  Mclnerney. 
RBTNOL  DS  VlLLEl- 
ThoB.  B.  Evans. 
Reynolds  Hardware  Co. 
Jas.  V.  Toung. 
R  IDG  WAY— 
Wm.   Bdwarda. 
Hyde.  Murphy  &  Co 
W.   H.  Miner, 
ROYERSFORTr- 
8am' I   B  runner 
ST,  CLu^IR— 

W,  W.  Thorn. 
ST.  MARYS- 
Thos.  Ernst. 
Joe  Schllmm, 
John  Wogm^r. 
Peter  Wegmer. 
SAYRE— 
Hots  ford  &  Kunea 
C.  D.  Carey. 
Mahlon  Johnson. 
T.   P.  Maney. 
SCHUYLKIIJ,  HAVEN- 
Irwln  Becker. 
Danle]  M.  PhlUlpa. 
SCR ANTON— 
Barber  Asphalt  Paving  Co. 
Burke   Bros. 
H.     H.     Dale.    3291       tVaahlnf 

Donahoo  &  O'Boyle. 
J.   J.   Fahe:-. 
,  Geo.  Harvev.  820  Deacon  St. 
Luther  Keller. 
P.  P.  O-llara. 
V,  H.  0-Hara. 
ParoBou  Plaster  Co. 


—Conlin: 


r  &  Schadt. 
Bcranton  Vitrified  Brick  Mtg    Co. 
SEWICKLEY— 
D.  ChalliB  &  Son. 

BHAMOKIN-  ' 
B.    E.   Addrus. 

D.  D.  Herln. 

Hllblsh  &  Lewis. 
W.  U.  Jury. 
Job.  W.  Kesaler. 

E.  M.  Knoble. 
Silas  Kreacer. 
Frvd.  Kamer. 
Peter  Parr. 

P.  T.  Reed. 
SHAEON- 

Wra.  Mclntyre  &  Sono. 
SHARPaBURG— 

Henry  Ferla. 
SHARPS  VILLE- 
E.  L.  Gaines. 
Frank  Miller. 
A.  L.  Smith. 
SHENANDOAH- 
M.  P.  Fowler. 
Glenn  &  O'Hearn. 
SOMERSET— 
F-    B.    Grander. 
J.  8,  Karl  HE. 
M.  H.   Stoddard. 
SOUTH  BETHLEHEM- 

Owen  Contracting  Co. 
SOUTH  FORK. 
Wm.  McGeary. 
Justus  Volk. 
SPANGLER— 

Dan  Burceas. 
SPRING  CITY— 
John  Horner. 
John  Waaner. 
Jones  Yeaser. 
STAUNTON—    . 

Hale   Pavement   Co. 
STHOUDSBURG— 
A.  Y.  Hoffman. 
H.  W.  Palmer, 
TI.  L.  Philips. 
ShifTer  Bros. 
SUNBURY- 
Geo.  W.  Keefer. 
Peter  Keefer, 
TARENTUM— 
John  Duster. 
Dr.  G.  M.  Getie. 
Jas.  A.   Marshall. 
D.   H.    McConvllle. 
W.  H.  Mllldollar. 
G.  W.  Watte  nbaugh. 
TITUSVILLB- 
W.   H.  McDonaM. 
"".    R.    Rouse. 
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TOWBR  cinr— 

BeMlin  ft  Lons.  .     .1 

TTRONB— 

Idumers  Bros. 

UNION  CITT-  ,.       . 

W.  E.  QOM.  .  . 

HeniT  Lewis. 
WARREN— 

C.  L  Beck. 
Ctia&   E.   Hamon. 

WABHINGTON— 

Joseph  FoireBt. 

R.   T.   HaUam   &  Bans,   T7  S.   Penn 
Bt. 

Walker  &  EHater,  W.  Wbeellng  Bt. 
WATBONTOWN— 

J.  I.  Hlgbee. 

Wm.  McRlnch. 
WATWE- 

R.  H.  Johnson  Co. 
WEXLSBORO- 

J.  A.  Cnlrei-. 
WEST  CHESTER— 

P.  H.  Corcoran. 

M.  &  T.  E.  Farrell. 

a«o.  F.  Townsand, 
WESTGROVB— 

Harry  P.  Uttle. 

Harry  McUmenB. 

Chaa.   T,    Moore. 

Wm.  H.  Keyburo. 

Jarnee  A.  Wilson. 
WEST  NEWTON- 

P.  S.  &  Frank  Obley. 

M.  P.  Scholl. 
WHITE   HAVEN- 

John  Donnelly. 

Oeo.  K.  Kocher. 

Geo.  W.   Moyer. 

John  Shade  r. 

E.  A.   Stehly, 
WILKESBARRE- 

Joaesh  Hendler. 

Frank  Kuss. 

Jolui  A.  Schmitt.  202  Market. 
WlUilNSBURO— 

Gardiner  &  Robinson.  Penn.  Ave, 
WILUAMSPOST— 

Coryell   Construction   Co. 

Greevy  &  Snyder. 

A.   StUempfle  &  Co.,  332  Penn.   St. 
WRIGHTBVIU^E- 

Calvln  B.   Flurry. 

D.  K.   Loekard. 
YORK— 

Henry  Blrklnl>lne. 

M.   H.   Bncle. 

Frank  Lehman.  3.   Geo.  St. 

Robt.  P.  Wolf. 

KBODB  ISLAND. 
BRIHTOt^ 
Chaa.  A.  Barbour. 
Joe.  L.  BuBum. 

Bugene  Le  Clair. 
J.  H.  Wall  &  Co. 


CENTRAL  1 

John  E.  Cowden,  396  High  Bt. 

Tbeo.  F.  Dlion,  e  Summer  St. 

J.  Stephen  Dolen,  ISl  Hadley  Bt. 

Fred  Herbert,  41  Washington  St. 

Lescault  &  Mohast,  73  Fuller  SL      - 

Joseph  Massy.  1  Tiffany  St. 

Georse  A.  Simmons.  17  Illinois  St. 
CRANSTON- 

H.  B.  Lock  wood. 
EAST  ORBBNWICH- 

James  R.  Murray. 

Byron  Roscoe. 

Lodowlck  C.   Bhlppee. 
BLAST  PROVIDENCE— 

Anthony  R.  Barney. 

Orray  Butts, 

J.  Crane  &  Co.,  158  Port  St. 

Manuel  Qarcta.. 

Daniel  S.  Peclc. 

Fred  Wareham. 
Leander  P.  Whltmarah. 

NARRAGANSETT- 

John  Brlstow. 

J.  C.  Tucker,  Jr. 
NEWPORT— 

Frederick  A.  Allan,  16  Glbba  Ave. 

Allan.  H.  Biahop.  31%  FarwEll  Bt. 

Alex  Booth,  13  Narraganaett  Ave. 

M,   Brolherson,  128  Spring  St, 

Brown   &   Douglaa,   72  &   111  (.ronnec- 
tlon  St. 

W.  H,  ColTyn,  Langley^a  Wharf. 

John  Collon,  31  £  33  Dennlson  St. 

Phillip  F.  Conroy,  183  Thames  St. 

Robt.  W.  Curry.  146  ^rlng  SI. 

Sheldon  H.  Curtia,  23)  Sprlns  81. 

Phillip  Dowllng.  65  Perry  8',. 

Patrick  H.     Dunn,     8     Norraganaett 

Patrick  J.   Fagan,  41  Hammond  St. 

A,  J.   Fl udder.   Chapfl  Pi. 
Friend  &  Maymor,  29  Walnut  St, 
James  M.  GlUus,  64  Roseneath  St, 
James  Graham,  11  &  15  Webster  Bt, 
John  V.  Hammett,  32  Church  St. 
Klrwtn  Bros.,  4  Goodwin  St. 

W.  H.  Langley,  9  Elizabeth  St. 
G.  H.  Lundgren,  38  Long  ^Vbarf, 
George  Mackle,  Harrison  Ave. 
M     A.   MoCormlck,    Thames   St. 
R.  H.  Mcintosh,  360  Spring  9t, 
McLean  &  Maaon,  1-t  Frank  St. 
Morgan  Bros..  6  Dean  Ave. 
M.  F.  Murphy,  16  Callender  Ave. 
John  Radford,  65  Mill  St, 
Thos.  H.  Reagan,  37  Dlion  St. 
Stoddard  &  Gladding.  14  Poplar  St. 

B.  F.  Tanner,  Commercial  Wharf. 
W.  J.  Underwood,  32  Franklin  St. 
Wllber  &  Manihealer.  24  Dennis  St, 
Harry  Wilson,  27  Friendship  St. 
Herb£it  WUson,  12  frilendchli  St. 
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PAWT0CKH1T— 
F.   M.   Adama  ft  Bon. 
Fred  Hubert. 
B.  H.  Kirk  «  Son. 

WUmarth  &  Mackllloii. 
PBACE  DAUE^ 

B.  Ix  Baker. 
'  Felix  Doane. 
PEOVIDBNCE- 

F.  M.  Ballou  A  Co.,  1213  Bread  St. 

J.  W.  Bishop  &  Co.,  417  Butler  Ex. 

M.  N.  Cartier,  299  Canal  St. 

Wm.   A,    Chapman  &  Co. 

Citliena'    Concrete   Co..    75  Westmln- 
Bter  Bt. 

Wm.  Gilbane  &  Bro..  96  Harris  Ave. 

H.  B.  Hathaway.  tS  Wilson  8t. 

Johnaon  Concrete  ft  RooflnB  Co.,  664 
Atwella  Ave. 

Nicholas  Ld^gloiB,  293  Canal  St. 

H.  B.  Lockwoo.-!,  115  Wentworlh  Ave. 

Elmer  B.  Mason,  33  Wendell  St. 

J.  Wm,  Moore  &  Co.,  161  Orange  St. 

Narragansett    Improvement    Co.,    122 
Public  St. 

3S  'WeitBil 

Rhode  iHland  Oment  Drain  Pipe  Co., 


e  Kud  Roofing  Co*, 


Bide. 
Unloi 


Coi,   535  A.    Bantgan 

&     RoDflng    Co.,    71 
w'adsworth  St. 
WAKEFIBL-D. 

a.  H.  Bullock. 
W^ABHEN— 

Jo«,  Adams. 
WESTERLY— 

C,  H.  Payerweather. 

Wm.    Louden. 

Buaene  O'Netl. 

Weaterley  Concrete  Co. 
W00N80CKET- 

F.   M.   Ballou   &  Co. 

O.  P.  French  &  Son.  IS  Delter  St. 

Jos  Wright,  IM  High  St. 


SOUTH  CAROLINA. 


ABBEVILLE— 

W.  H.  Long, 
Yarb  Maddon, 


ANDBRBON- 

J.  B.  Boxton. 

J.   M.   Smith. 

H.  C.   Townsend. 

J.  F.  Wttaon. 
BARNWELL— 

John  Eve. 

J.-W.  Woodward. 
BEAUFORT- 

N.   Chrlstenaen. 

R.  n.  Legare,  P.  O.  Boi  317, 

C.    C.    Towiuena,      Beaufort    Im 

WOTlE*. 

CHARLESTON— 
Herman  S.  Cordes,  86  America  SI. 
LodlB  B.  Cordray,  5  HompBtead  8q. 


W.  H.  Crouch  ft 

W.  B.  ft  E.  L.  Friday. 

A.  M,  Manlgault,  21  Broad  I 

Earl  Sloan.  172  Rutledse, 
COLUMBIA- 

atewart  Contracting  Co. 
FLORBNCE- 

ailaa  Bounds, 

J.  W.  Oregg. 

T.  B.  Reynolds. 

W.  J.  Wilkin. 
QAFFNBY- 


W.   L.    Davis  ft   Co. 
R   H.   Leslie  ft  Co. 
OR  A  NQEB  U  RO— 


J.  C.  Haynes. 
BUMMERVILLE— 

A,  J.   Rrald. 

Jed  D.  Braid. 

Frank  Springs. 
SUMTER— 

W.  H.   Epperson. 

M,  C.  Kavanagh. 

J.  W.  MoKelver. 


SOIITH  DAKOTA. 


Aberdeen  Cement  ft  Tile  Wurka. 
K  W.  Van  Meter. 
BROOKINQB— 
Berg  win  &  Jerde, 
I.  N.  I^nahe. 

Wold  ft  Johnson. 
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DBADWOOD- 
John  Barker. 
Robt.  Brana 
J.  A.  Qarland. 
Mullen  &  Muiin. 

HOT  BPRINOS— 

J.  u.  Brsisford. 

P.  F.  Connelli', 
LSiAD— 

Archie  Smith. 
MADISON— 

John  H&ll. 

John  Btilaon. 
MITCHEU^ 

Jacob  Bryer. 

C.  E.  Perry. 

Q.    Scheurenbrand. 
SIOUX  rAl.lS- 

P.  F.  Connelly,  817  W.  llth. 

John  Llnd. 

John      P.    Madlwm,    Peck     Atb. 
Hayes  SL 

Miracle  &  Miracle. 

J.  A.  Ward,  416  S.  Menio  Ave. 
WATBHTOWN- 

F.  L.  Bur^ch. 
Hess  A  Rau. 

TANKTON— 

B.  BalleDBky. 
Bowyer  &  Bowyer. 
P.  F.  Connelly, 
Jas.  Kingsbury. 

TIi:ifMBSSS:&. 
BRISTOI-— 
Bristol  Paving  Oo. 
John  Ik:ho]s. 

G.  W.  Hobb».. 
a.  P.  McCary. 
MoCrary  Bros. 

C.  R.  Scharf. 
Shoecratt  &  Lowe. 
Smith  ft  Wilson. 
Stone  Lumber  Co. 
J.  U.  Trammel. 
R.  F.  Wagner. 

CHATTANOOGA— 

ChattanaoKa   Root   and   Paving   ( 
720  E.  Montgomery  Ave. 

Guild  &  Co. 
CLARKEVIU^B- 

Jos.  ESierbardt. 

W.  J.  Manning. 

Q.  B.  WUaon. 
CLEVELAND— 

K.  B.  Eversaul. 

Will  Hall. 

Chas.  Parka. 

Caa.  PaJ-ks. 
COLUMBIA— 

Columbia  Water  &  Ll^t  Co. 

■W;  J.   Oakes. 

Beaver  A  Worley. 


Columbia—CoTUinued. 

Tom  Simpson. 

W.    F.    Vnughan. 
DAYTON- 

Jeff  Brewer. 

A.  J,  Erwlne. 

Alex  Joboson. 

JeB  D.   Miller. 
DtBBSBURG- 

X,  B.  Wlckerabam. 
JACKSON- 

J.  O.  McCabe  &  Co. 

Cbas.  Owens. 

J.  v.  WhlleheHd. 
KNOXVILLB— 

Geo.  P.  Chandler,  416  W,  Depot  Ave. 

J.  C.  Klniell. 

Knoxvllle    Supply   Co. 

•W.  P.  Koon  &  Co. 

J.  C.  Monday. 

J.  T.  Wilder. 
LBBANON— 

Page  Broa. 

Woolord  &  WilUams. 
MARYVILIiE- 

Davld    jQnee. 

Alpha  Young. 


aiimollthlo  Paving  Co.,  «3  Georgia 

St. 
W.  J.  Halre. 
EU  Holiey. 

P.   Koebler,  IW  Main  St. 
M.  LarklD. 

Mlllsr  Paving  Co.,  20  Uadtson  St. 
Chas.  R.  Miller  Paving  Co.,  16  Madl- 

C.   J.  W^agoner  &   Co. 
MUHFREESBOBO— 

NASHVILLE- ' 
Adamant  Stone  Co.,  128  B.  Front  St. 
J.  W.  Broderick,  N.  High  St. 
Cooper  &  Co.,  114-US  S.   Fnsit  St. 
E.  T.  Lewis,  N.  Cherry  St. 
J.  V.  Ugbtman,  N.  Summer  St. 

"e  Chemical  Co.,  M9  N.  F*ont 

e  RooBng  and  Paving  Co.,  Ell 
Cherry  St. 
Sinnott  &  Dyer,  «1  N.  Cherry. 
.  Tennessee  Tile  &  Paving  Co.,  GOO  N. 

Front  Bt. 
ROGBRHV ILLE— 

Rogan,  Nice  &  Smith. 
SOUTH  PrPISBURO— 
R.  A.   Fatten. 

T.  L.  Branaford. 


ABILENB- 
D,  B.  Anderson. 
R.  A.  Miller. 
J.  B.  Reeae. 

Tom  Russell . 
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AUSTIN- 

Prands  Flacher. 

C.  Fuhrmajm  ft  Bro. 

Frank  Il»e,  108  H.  Bth  81. 

Manb-ala  &  Barney.  812  W.  mi  St. 

Jac.  m  Polhemns. 

Pat  Rail. 

Jbb.  Watteraton. 
BEAUMONT- 

F.  A.  Hyatt  &  Co. 
BBLTON— 

James  O'CainM-. 

C.  8.  FlBher. 

W.  R.  Hendrlcksoil. 

Sbaw  &  Klnsston. 


Bin  I 


BONHAM— 

S.  W.  Bolton. 
BROWNS  V I LLK— 

8.  W.  Brooks. 
BROWNWOOD- 
JohQ  Cballlette. 
Pat  Ford. 
Wm.  Hood. 
J.  P.  Masalck. 
Oeo.  HtUer. 
A].  Morton. 
D.  Sinclair. 
Newt  StaagH. 
BRYAN— 
J,   W.   Grege. 
Geo.  W.  J«nklns. 
M.   L.  Wallace. 
P.    E.   Wellman. 
CAU>WBIJL,— 
Mr.    HarlgraveB. 
Mr.  Klnar. 
CAMERON—. 
J.  W.  Frierson. 
T.   M.  Sapp. 
COLORADO— 
Wm.  D.  TubbB. 
CharlES  Williams. 
G.   T.   Wilaon. 
CORPUS  CHHISTI— 
Rled  &  Sutherland. 
John  A,   Smith. 
Vettera  Bros. 
CORSICANA— 
Has]  urn  Bros. 
Lockhead  &  Co. 
Wood  &  Co. 
CUERO— 

Ward    &    Polmle. 
DACLA8- 
F.  F.   Gannon. 

Peler  Kahland,  El«  Jackson  SL 
J.   N.    Ryan,   206  Portland  St. 
John  Sheehan,  8S6  Elm  St. 
Slocum  &  Wood,  190  Eakins  St. 
J.  WaeBpi,  H61  Elm  St. 
DECATUR— 
Hobt.    Clark, 
Tom  Dunn. 
Ed  Johnson. 


DENTON— 

Tom  Lovell. 
DUBLIN— 

C.  S.  Oates. 

M.  White. 
EL  PABO-- 

Ntck   Carson. 

El   Paso   Fuel  Co., 

W.  a.  Holliman. 

R.  C,  Lowdl. 
ENNI3— 

T,  A.  Laird. 

B.  F.  SarBsant. 
FT.    WORTH— 

w^m.  Brice. 

8.  N.  Brookahlre. 

Brown  &  Dabney. . 

Morgan  Evans. 
QAINBBVILLE— 
1      A-  D.  Craft. 

John  QreKson. 

H.  H.  Hayden. 
GALVESTON- 

Wm.  S,  Burgess. 

J.  W.  Byrnes  &  Co., 

Chase  &  Smith,  aos  Strand. 


n   Cem 


It  Pipe  Works,  a 


Market  St. 
Isaac  Hellron,  2S08   Market 
Richer.  Lee  ft  Co.,  22(n.  Strand. 
GEO  RGBTO  WN— 
Beltord  Lumber   Co. 
J.  Qahogan. 
Jack  Hutty. 

HEARNE-1 

L,  W.  Carr. 

Jno.   Robb. 

M.  M.  Bocke. 
HILL8BOR0- 

Wlll  Hatcher. 

Scott  Shook. 

Tom  So  well. 
HONEY  GROVE— 

Jacob  Fein. 
HOUSTON- 

T.  w.  Boone,  1S17  Crawford  SL' 

Burkitt     &  .  Barnes,   101S14   Preston 


R.  H.  Downey  &  Bro.,  402  BInz  Bids. 
P.  H.  Garriftan,  Tlfl  Capitol  Ave. 
P.  M.  Gilbert,  SS06  Milam  St. 
Hipp   &   Key,  210  Binz  Bldg. 
Wm.     E.     Humphreyville.    213    Levy 

B.  L.  Jenkins,  1106  Bagby  St. 
James  W.  Kerr,  212  Fannin  St 
R.   Lamb,  IMS  State   St. 
Patrick  Rabbitt,  1512  3£th  St. 
Rudersdorf  &  Simpson.  IMO  Bell  Am. 
F.  J.    Shea,  1T03  Texas  Ave. 
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Bomton— Continued. 

■  Joi.  J.  Smith.  tOl  CoDKreBB 

R.  C.  StoTTle.  Baker  and  ~ 

Thomas  Tlamey, 
IiAREDO- 

J.   Dejiti  &  Sons. 

A.  J.  BlBtetter. 
C.  J.  FolbeCt. 
J.    H.    Haynea. 
Henry  Portscfaelkr. 
H.  Sparbert. 

MARSHALL— 

Geo.- Brink. 

H.  P.  Foreythe. 

Jas.   HlBKlnH. 

Logan  &  Whaley. 

Bonnefleld  &  EmmonB. 
M'KINNET- 

H.  B.  G.  Furr  &  Son. 

Beyden  Johnson. 

Charles  Scott.  ' 

NEW    BHAUNFBLS- 

Carl   Alvea. 

Christ  Henry. 

Ad.  F.  Hoeller. 

Carl  Raei)er. 

Peter  'WeilbBcher. 
ORAKTGE--'  -     ■ 

F.    W.    Robinson. 

PARIS— 

Henry  L.  Breneman. 
SAN  ANTONIO— 

L.   P.  Boeltler. 

Thos.  Franklin. 

J.  P.  Nelson. 

Parker  Washington  Co. 

B.  A.  Tdephone  Co. 

Southwealerr.  Telephone  ■ 
BAN    MARCOS—. 
B.  F.  Donaldson. 

SHERMAN- 

Jno.  R.  McGee. 
SULPHUR  SPRINGS— 
K.  T,  Denton. 

Q.    H.   Wllaon. 
TAYLiOR— 
Mack  Logan. 

TEMPLE- 
Bmst  BlftnbeDBtelii. 

TERRELL— 
r.   B.   Hoplcins. 

McGran  &  Bum  gold. 
TV.  H.  McMaln. 
W^ACO— 

Jas.  Lovell. 
WBATHERFOBD- 
W.   W.   ComBliouB. 
Hl&e  Solon. 


Walnut  St 


UTAH. 

AMERICAN  FORK— 

Arthur  DIclcerBon. 

N«pbi  Elsmore, 

T.  A.  Lee. 

J.  C.  Miller. 

J.  H.  PuUejr. 
BRIGHAM  CITT- 

F.  W.  BarL 

JSB.  Frederlt^Bon. 
LKHI- 

Chas.  Fetherson. 

Ellas  Jones. 

Cbas.   Ohran. 
OGDBN- 

M.  Bucher. 

J.  P.  o'Neiu,  ares  mtaiaoD  at*. 

JoseDh  Parry.  ITIS  Waahlngtoit. 

PARK  cin- 

Mr.  Drake. 
PATSON- 

H.  Cottrall. 

Otto  Erlandson. 

David  P.  McDowell. 

W,  H.  Pickering. 
PROVO  CITY— 

Sidney  H.  Belmont. 

Goodman  St  Tucker. 
RICHFIELD— 

Martin  Anderson. 

John   Kyhl. 

Oley  Lund. 
SALT  LAKE  CITY— 

Frank  O.   Harrtgan.   P.   O.   box  1187. 
ler-JennlngB  Paving  Co. 

,   B   Culroer 

Blk. 
Utah   Asphalt   and   Vamlah   Co.,   *M 

MoCormlck  Blk. 
Wasatch   AsDhaltum   Co.,    &   Culmer 


VXmHOHT. 

BARRE— 

C.  A.   Badger. 

Orrfn  Simons. 

Ward   &   Douglass. 

White  &  Normandeau, 
BENNINGTON— 

Thpo.    Carpenter   &   Sope. 
BURLINGTON- 

Bdward  Callahan,  21  North  St, 

Duffee  Levere,  121  Blmwood  Ave. 

E.  F.  Moore,  144  College  Si 

Charles  Stone,  Ifi  Murray  St. 
PROCTOR— 

Vermont   Marble   Co, 
RUTLAND— 

A.  L.  Adams. 
L.  M.  Pike. 

Vermont  Marble  Co, 


ST. 
Vermont  Construction  Co. 


I  Cooj^lc 
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ST.   JOHNSBURY— 

M.  i.  Calbcck  A  Son. 
SOOTH  HERO— 

O'Brien,   MeHala  &  Co. 
8PRINGFIELD- 
J.   i:.  Morae. 
W.  P.  Morse. 

VlROmiA. 

ALBXANDHIA- 

Henry  &  Joaaph  Padjett. 
BEDFORD  CITK- 

E.  a.  Buck. 
BERKELEY- 

W.  J.  Ballance. 

Guild  &  Go. 
CHARIXTTTESVILLB- 

Bnnd  ft  Wanger. 

OUllsple  ft  Co. 

A.  P.  Sniltb. 
CLIFTON  FORGE— 

Tow  lee  ft  Pendleton. 
DANVILLE- 

C.   H.   BroDuner. 

W.  A.  Deltrlck. 

C.  H.  East. 

J.  H.  FltEBerald. 

R.   B.  Qraham. 

H.  A.  Osborne. 

H.  T.  Pearson. 
FBKDKRICKSBURQ— 

A.  U.  Qamer. 
•  J.  J.  HefUn. 

William  Livingston. 

F.  P.  Steams. 

HAMPTON— 
R.  H.  Richardson  ft  Son. 


Nonia  Bros. 
LEaONGTON— 

Ed  Johnson.  . 

LTNCHBURO- 

VlTglnla  Paving  &  Constructioa  Co. 
MANCHESTBR— 

Job.  F.  Bradley. 

J.  H,  Mlddendorl. 
NEWPORT  NEWS— 

J.  W.  Davis. 

S.  L.  Foster  &  Slaa, 

Win,  Furey. 

W.  H.  Lumber. 

John  A.  MosB. 

B.  J.  Philips. 
-W.  Richardson. 

NOBFOLK- 

John  U.  AddenbfOiA  &  Son. 

5.  L.  Foster. 
PBTERSBUBO— 

C.  M.  Blister. 
W.  W.  Robinson. 

PORTSMOUTH— 
B.   F.   Caraway,   111  Holladay  Park 


PULA8KI- 

MlUer  &  Wardln. 
RICHMOND— 
-  Newton  E.  Ancarrow. 


A.  W.  McClay. 

Jas.  Nether  wood. 

Old  EkimlnloD  Iron  and  Nail  Wort! 
Co. 

Tredegar  iron  Works. 

Waur  P.  Veltoh. 
ROANOKE— 

Markley  &  Co. 

J.  H.  Marsteller,  21  E.  CanipbeUAi 

Roanoke  Gas  and  Water  Oo. 

Roanoke  Mineral  Co. 
BALEM— 

W.  Q.  B.  Fltigerald. 
STAUNTON— 

Wm.  Lamer. 
Evans  Ross. 
suffole:- 

W.  H.  Barnes. 
Geo.   L,   Bonim. 
H.    a.    CuUey. 
WEST  POINT— 
A.   Robinson. 

WASHIIIGTUIf.' 

EVBRHTT- 

Maney,  OoerlK  ft  Rydstrom. 
NEW   WHATCDM- 

E.  R,    Broker. 
OLTMPIA- 

8avas«  ft  Scofldd. 
PORT   TOWN8BND— 

Maney,   Ooeiig  ft  Rydstrom. 


PUTALLUP- 

E.  A.  Barrett. 
BELITTLE—  > 

Brandt  Artlfldal  Ettone  Co, 

Matbew  Dow. 

T.  M.  McClellan. 

T.   Royan. 

Smyths,  Wakefield  ft  David. 

Whltniora    Concrete    Co.,   H  Daia 
Horton  Bldg-. 
SPOKANE- 

Adams   ft   HOKan. 

City  Street  Improvement  Co. 

J.  A.  Crutzer,  911  Mallon  Ave. 

M.  Hai«,  Temple  Court  Bldg. 

J.  H.  McAllister,  3.  Ill  HUl  St 

Thoa,  Olsetl.  408  Indiana  Ave. 

John  H.  Stone,  SU  Bth  Ave. 
TACOMA— 

J.  O.  Dickion,  lias  B.  B  St. 

A.  Rydstrom, 

Tacoma   Bituminous   Paving  Co, 

Tweeden  ft  MUls. 
WALLA  WALLA— 

Dion  Kfefe. 


Google 
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WEST  VIRGINIA. 

BLUEFIELD— 

N.  Part*e  &  Co. 

J,  C.  Mann. 
CHARI.JBTON— 

C.  P.  Peyton,   Charlea'on   Nat.   Bank 
Bldg. 

J.  D.  St.  Clair,  61  Virginia  Ave. 
Smllh   &    Mumtord    Contracting   Co., 

ST!^  Capitol   St. 
We  a  tern   Construction   Co. 
A.  F.   Wlthrow  Lumber  Co.,  63  Capl- 

CURK  9  BURG- 
SI.  M.  Bradford. 
W.  M.   Freeae. 

Shinn  Bros.    &   Bryan. 
W.   H.  Taggert. 
GRAFTON— 

D.  W.    Dlennln. 
J.  M.   Keane. 
Pat  Mangor. 

HUNTINGTON- 

T.   M.   Carr. 

A.   B.    Hin. 

J.  B.   Lai  lance. 

EM  Walten. 
PARKEBSBU  RG— 

Sandy  Brown  &  Bon.   52S  Avery  St. 

Caldwell   &   Drake,   Court  Sq. 

Martin  Hare.  1048  Market  St. 

Hugo  Heydenrelch,  620  Juliana  Si, 

Cornelius   Kennedy.    IS27   Seventh   St. 

Nuckles  &  Young,  565  axth  at. 
POINT  PLEASANT— 

JamcB  L,    Neighbora. 

Smyth  &  Munford  Contracting  Co. 

W.  C.   Stortz. 
,  aH3CPHERr>STOWN—  I 

H.  J.    Blondln. 

H.    W.   Blunt. 

S.    P.   Humrlckhouse,   Jr. 
BISTERS  VI LLE— 

Jno.   J.    Rea, 

W.  F.  Rice. 
WE3LiSBURG— 

W.  H.   Cheeks. 

Clarftice  Jacobs. 

Nlcholls  &  Mathews. 

Joa.   PfelBter. 
WESTON— 

Charlton  Berber. 

John  Luke. 

Wm.  MoBride. 
WHBEUNG— 

L.  G.  Hallock  &  Co.,  City  Bank  Bldg. 

Chas.  D.  Mccarty,  30  14th  St. 

McClaln  &  Co.,  335  Main  St. 

Henry  M.  Robrecht,  145  14th  St. 

Suppes  Bros.,  Z116  Main  St. 


Appleton— Continued. 

Drlacoll  Sewer  Pipe  Co. 

J.    H.  Qretn  &   Sons. 

Hackworthy   Con.   Co. 

Wm.  RohloK. 

Robt,    J.    Wilson. 
A8HLANr>— 

A,    Donald   &   Co. 

Jno.   H.  Foster, 
A.   H.   Oakey. 
T,    E.    Puah, 
BARABOO— 
J.  Arnott. 
Baraboo  Roofing  &  Paving  C 

Isenberg   Broa 

McFarland    Bros. 

Otlo  Sehadde. 
BELOIT— 

O.    Baker. 

J.  C.  Clarke. 

CunnlnBham    Bros. 

W.  E.  Stevens. 
BBHUN- 

Jullus  F.   Caraan. 

Aaa   Rogers. 
BOSCOBEL- 

John  McCord. 
CLINTON - 

W.    H.    Donohue. 

N.  H.  Duft. 

Joa.   Harness. 


DELAVAN— 
James  Davl 
N.  K.  Jones 


WISCONSIM. 


T.  Moore. 
Young  &  Hicks, 
EAU  CLAIRE— 

C,  N.  Boatwlck.  464  Summit  Ave, 
Robert  Brewer,  315  4tli  St, 

D,  A.  Cameron.  4TO  Summit  Ave, 
CHflppeU   Concrete  and   Tile   Co., 

Grand  Ave,,  East. 
Edward  Ehrllch,  «6  Spruce  St. 
Philip   Ferderhen,  nlO  N,    Barsto? 

E,  M,  Fish  &  Co.,  402  S.  River  St. 
W,  R,   Harvey,  420  5th  SL 
Hoppner  Sc  Bartlett,  414  Grand  A' 


Henry   Laycock,  822  3d  Ave. 
Thomas  McGowan,   421  Congress   S 
W.  J.  Mills.  611  Bellinger  St, 
Arthur  Mitchell.  521  Brtn  St, 
Gilbert  Oren,  533  Ntagara  St. 
J,  W.  Ross,  22S  Water  St. 
-    H.  S.  3.  Keels.  303  Marston  Ave. 
G.  O.  Stiles,  1529  S.  Farwell  St. 
ELROY— 


r,o,i,,-,-,ih,.GoO(^lc 
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JOND  DU  liAC— 

A.  F.  Boelke. 

M.   Drier. 

J.  Hulter. 

0«o.  Tuttle. 
GREEN  BAY— 

Batlce  Roae. 

Fabry  &  Henklen 

D.   FltEpatrick. 

Chas.  Gouleke. 


IRON  RIVER- 

L.  J.  RuBsell, 
B.    UngTOdt, 


1  J.  H.  Va« 


Geo.  D.  Cannon,  4  E.  Oak  St. 
B.  P.  Croseman,  65  Pine  St. 
Jno.   Peters,  101  4th  Ave. 

E.  Ratheram,  56  Linn  St. 
EETa  Rice,  Magnolia  Ave. 

James  Shearer.  108  Mineral  Pt.  Ave. 
JEFFERSON— 

Hermann  Fehrman. 

John  J.   Spangler. 
KAUKAUNA- 

L.  Undaur. 

MulhoUand  &  Connors. 
KENOSHA— 

F.  Qottfredaen,   79   N.   Main   Bt. 
John  Priddls.   Ashland   Ave. 

LA  CHOSSE- 
Evana  &  B  razee. 
A    V.  Fetter. 
The    H.    C.    Hart  -Implement   Co..    105 

N.   Front  St. 
La  CroBBe  Stone  Sidewalk  Co. 
La  CroiBe  Tile  and  Portland  Cement 


Co. 


J.  W.  Mitchell. 
Nicholas  Qulnn. 
Robt.  Wamock. 
MANITOWOC— 
Louts    Bartke,    gOB    S.    17th    8t- 
George  Ball.  IZZl  S.  Main  St. 
Valentine  Qoetzler.  1217  B.  Sth  St. 
Herman,  Traatek  &  Co.,  1231  S.  Main. 

St. 
Theodore  Jorsch.  Ilth  St.  and  Huron 

St. 
Claua  Jurnge.  1231  8.  7tli  St. 
J,  H.  Keith,  710  York  St. 
G.  W.  Kennedy.  6IE  N.  Sth  9t. 
Carl  Lange.  Huron  and  11th  BtB, 
Jacob  Matek.  ia»  8.  11th  St. 
James  McGovern.  32nd  and  Westeru 

J.  D.  Miller,  North  W?atem  House. 

Miller  BidewRlk  Co. 

J.  W.  Pell.  917  8.  Ifith  Bt. 


Manttoteoc-ConHnued. 

W.  E.  Pellet,  2Sth  and  Clark  StS. 

John  RIederer,  I2W  B.  Main  3t. 
MARINETTE- 

John  Crockett. 

W.  H.  Robinson. 

J.  B.  Utke. 
MAR8HF1ELD- 

Frank  Ward. 

Levi   Woolsen, 
MEN ASH  A— 

P.    Hyland. 

Mat  Lambert. 

John  Lux. 

H.  B.  PlDinuier. 


Albert  Mll^.  1 

H.  H.  Peck.  1 

Mike  Puhl.  I 
MBltRILL— 

Raeteldt  fi  Hesterrpan.  | 

V,  Henrleh  &  Co.  I 

MILWAUKEE— 

Badger  State  Pavement  Co.,  20  Sen- 
tinel Bide. 

Geo,  Bayer,  927  29th  St. 

C.  Beok  &  Co.,  1J50  Klnnikinic  Ave. 

Edward  Becker,  H61Z  Vllet  St. 

W^illard     P.    Beckwith,   712     Twenty- 
Ninth    St. 

Thomas  R.   Bentley,     Builders    and 
Traders'  Exchanae. 

Herman  Berg.  7£6  Buffum  St. 

Henry  S,  Berninger,  1266  Pierce  St. 

C.  A.  Berthelet,  Matthews  Bldg. 

Berthelet  Sidewalk  Co..  162  W.  Water 
St. 

H.  G.  Block  &  Co.,  512  Second  Ave. 

John  Bluhm,  164  Burleigh  St. 

Joseph  J.  Boehm,  372  Siith  Ave. 

Aug.  C.  Boettcher,  9(6  Twenty -ninth 
8t. 

Nicholas  Boll.  410  Orchard  St. 

Michle    Bonnett    &    Co..    N.    E.    Cor. 
Galena  and  Thirty-first  St. 

Charles  Breest,  1150  Ninth  St. 

S.  J.  Brockman,  716  Astor  St. 

Aug.  C.  BuchholE,  9DT  llCh  Bt. 

Henry  Bueslrln  &  Sons.  6£7'  E.  Watra 
St. 

Daniel  Coakley,  384  Parwell  Ave. 

John  J.  Crilley,  m  19th  St. 

Stephen  J.  Croft.  3102  Galena  St. 

John  CsaplewakI,  S2G  Sth  Ave. 

Stephen  Czaptewskl,  747  Ist  Ave. 

Herman   Daehn.     2KM     Fond    du    Lac 
Ave, 

Wm.  I>allmann.  462  36th  St. 

Chas.  Danlaohefsky,  1730  Chestnut  8t. 

.Charles  Dekarokl.  SS6  Central  Ave. 

John  Dlersohow.  B94  Orchard  9t, 

John  £>onohua  &  Bon.  S89  Cambridge 
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..  n  Grand 

Patrick  H,  Dunn,  777  Van  Buren  St. 
Patrick  J.  Dunn,  «»  Kramer  St. 
Chaa.  F.  Bhlera,  980  «h  81. 
Nlcholaa  Eagle,  827  fflth  8t. 
a  EQUJti.  1823  Center  at. 


Bt. 


Fred  Feiaer,  66»  4th 
Ferdinand  Felechow,  Ml 
Henry  Filter,  2110  Cherr 
Wm.  G.  Filter,  712  iBt  i 
Cbas.  N.  Forrestal.  235 
Rlcbard  W.  Forreetal,  "I 

St. 
Hemv   Fre: 
Lawrence  FrlBke.   iOlO  Boolh  Bt. 

uming,      1318     Hum- 


,    113!'  3 


Bmll  FroemmJ 


bolt  Ave. 

h'n.  Pierce  St. 
Jonas  I.   Frowntelter,  419  Park  St. 
John  GaJewHkl,  (31   Maple  St 
Adolph   Gansel.   1303  8th   St. 
Felix  Gassett,   1006  Clentral  Ave, 
Rudolph  Gehring,  1041  HoUon  St. 
Charles   Glander,  Gifl  Sth   St. 
Fred   Oottachalk.   828   Fourth  St. 
James  Graham.  S40  Cass  St. 
Samuel  M.   Green,  41  Sentinel  Bids- 
Gregory  &  Roberts.  812  Jackson  St. 
John  GreUler,  548  ZIU  St. 
AlBin  W,  Grlese.  887  28th  St. 
Charles  Grunewald,  1W1  Cold  Springs 

Hahn  &  Co.,  424  Commerce  St. 

Hartkott  Bros,,  1701  North  Ave. 

J.  E.  Hathaway  &  Co.,  Voegel's 
Island,  S.  of  Canal. 

John  Haubner,  B.  ^de  39th  St..  be- 
tween Wright  &  Melnecke. 

Julius  Hauboldt,  UO  14th  St. 

Thomas  ti.  Hayden,  484  S.  Pierce  St. 

John  Helden,  TI8  Center  St. 

Mathew  Helden,  701  9th  St. 

Hess  &  Kuebbe,  1441  23rd  St. 

John  Heuser,  KO  19th  St. 

Rlcbard  J.  Hkckey,  32E  I4th  St. 

Frederick  Hlldebrand,  Forest  Home 
Ave.  and  28d  St. 

HoffmaJi  &  Bauer,  279  Lake  St, 

Herman  Hohensel,   985  21th   Bt. 

John   A.    Holt.   155  Eth    St. 

Henry  Move  &.  Son,  1922  State  St. 

D.  HuKbes  &  Co.,  326  prairie  St. 

WlUlam  Janke,  1214  l»th  St. 

Anton  Q,  Jennrich,  2019  Elm  St. 

Ouatav  J.  Jeske  &  Bro.,  1089  Rich- 
John  Q.  Jones.  209  Pleasant  St. 

John  P.   Jones,  82  Wlaoonaln  St. 

Prank  Kaciyuskl.  720  6th  Ave. 

Emll  Keller,  1117  Humboldt  Ave. 

llieodore  Kemer.  819  "C,"  3rd  St. 

John  Klnsella,  611  Clinton  St. 

Win.  W.  Klnsella,  617  Clinton  Bt. 


Adalph  Kiasner,  Sr.,  ffffi  17th  SI. 

Oscar  Knie.  1303  N.   Pierce  at, 

Rudolph  KnIe,  1070  Richards  St. 

Wm.  H.  Knoechel,  609  ISth  St. 

Koch  &  Bon,  1186  10th  Bt. 

Edward  G.  Komactalle,  S10  Ameri- 
can Ave. 

TFllllam  Kraati,  S71  10th  St. 

F.  H.  Kratier.  S4E  6th  St. 

Albert  Kroening  &  Son,  823  Green- 
field Ave. 

John  Land.  645  lltta  St. 

Frank  Landgraf,  1102  13th  Ave. 

Albert  Lehn.  4^  4lh  St. 

Frank  G.  Leimbach,  1414  12th  St. 

Frank    Leiala,    6S8    Mitchell    St. 

Henry  Llndert,  1116  Uoyd  St. 

C.  E.  Loss  &  Co..  609  G<ddsmlth  Bldg. 

Peter  S.  Loy,  1514  Cedar  Bt. 

Frank  Malek.  584  16th  Ave. 

Frederick  J.  Mann,  047  E.  3Sth  St. 

George  J,  Markey,  555  Potter  Ave. 

Henry  Marsh,  30  Ti.  Ave. 

Anton  Mauk,  100  Harmon  Bt. 

George  J.  Markey,  30  North  Ave. 

J.    D.    McCusker    &    Co.,    612    Giand 


Meredith   Bros.,   109  Lincoln   Ave. 
Leonhard  Miller,  1176  eth  St. 
Milwaukee  SIdfwalk   Co.,   307  Grand 


).  Morris  &  Co.. 


Max   Nen.  SOT  4th   St. 
H.   Neldner  &  Co.,  427  Milwaukee  St. 
Northwestern  Tile  Co.,  428  Grand  Ave. 
B.  C.  Notbohn  Co.,  30S  Iron  Ave, 
August   Nuedlbig,    998  16th    St. 
James  O'Connor.  3S2  Lyon  St. 
Robert    Oldenburg     Co.,     1094    Island 

Ave. 
John  S.  O'Neill,  886  Aalor  Bt. 
Edward  Pax,  32  Clark  St. 
H.  a  Pelton  &  Co.,  428  Grand  Ave. 
Peters  &  Grunewald,  827  St 


Joseph  Polczynskl,  342  Brady  St. 
Portland     Cement     Walk     Co.,     204 

Conrad  Hault.   633  Twenty-fourth  St- 
Hubert  Rlesen.  882  First  St. 
Paul  Relsen.  428  Grand  Ave. 
Rudolph  Rlesen  &  Son  Co.,  166  Lee 

St. 
Theodore   P.   Hieaen,   1108  N.   Pierce 


Fred  RIsche.  264  Eighth   St. 

Edwin  J.   Roberts.  403  ^T' 

John  Roehring,  1238  E 

W.  T.  Eoehring.  1234  Humboldt  Ave. 
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MUwaukee—Coniiniieii. 
Henry  C.  Roenalng,  1(86  Nemhal!  St. 
Adam  Schmidt.  ffiO  Oakland  Ave. 
Henry  Schmidt.  SS3  Twenty-firat  St. 
Henry  Sehoen.  1206  Eighth  St. 
ChrlBtlan  Schopnecht,  1212  Second  St. 
John  Schramka,  1001  Bremen  St. 
Bchuett  &  Fry.  791  Well  St. 
Wm,  C.  SchulB,  996  Buffum. 
P.  J.  Shea  &  Son.  IWW  IJncoln  Ave. 
Wm.   D.    Stx,   164  Mason   St. 
David    M.    Sneddon.    635   Wentworth 

Spahn  Bros.  &  Co.,  230B  Galena  St. 
Edward  Spahn.  2309  Cherry  St. 
Joseph  Spahn  &  Son,  340  15th  SI. 
Sponholi  &  Co.,  328  Orand  Ave. 
,       Edward  Stetgerwald,  2303  Galena  St, 
Charles   Stfeger,   1225  Center   St. 
Edward      Stormowskl,      W5S     Warren 

Weniel  Btrachota,  68T  Walker  St. 
Gerhard  P.   Stuewe,  308  2(rth  St. 
Adolph  Taddey,  593  24^4  St. 
F.  W.   Taddey  &  Son,  : 


Frederick   Tegge,   698  2l8t   St. 
Robt.  Tempelmann.  1824  Cherry  St. 
John  L.  Templin,  439  American  Ave. 
Henry  F.  Teach,  82  Reservoir  Ave. 
Teake  &  Boge,  679  Lapham  St. 
Fred  J.   Thiel,  867  Sth   St. 
Andrew  Tophooven.   488  Madison  St. 
Ferdinand  Trtbua,  613  24th  St. 
Joseph  TiickKolka.  STMth  Ave. 
Carl  F.  Ueckert,  838  2nd.  St. 
Heran  VlUwock,  Bin  Union  St. 
August  Vogt,  772  2nd.  St. 
Sylvester  Wabiszewski.  (91  Grant  St.' 
Adolph  Weldner,  53»  Washington   St. 
John  Welher,  S78  Franklin  St. 
August  Wendt,  543  Superior  St. 
Frederiak  Werner,  346  18th  St. 
Jacob  Werner,  555  12th  St. 
Western  Paving  and  Supply  Co.,  "JO 

Commerce  St. 
IHe  Hhltnull  A  Radmaker  Co., 

211  Grsnal  Avr. 
Wmian  Wiesmann,  1017  Muskeg  Ave. 
Louia   Wilke,   840  11th    St. 
WindinK    &    Gezelschap,      710      Pabst 

Bldg. 
Ernest  Winter.  752  2ii  St. 
W^illlam   Winter,   1029  2d   St. 
Chaa  Volgast,  490  Greenfield  Ave. 


Mil  luautef—  CVmMntifd. 
Frederick  Zelsse,  513  2d  Ave. 
Geo.   E.  Zimmerman.   947  12th  Si 
Frank  E.   Zodrow.  698  2Sth  St. 

MQNROE- 

8am  Isiey. 

Klester  &   Baumann, 
NEILLSVILLE— 

W.  B.   Campbell  A  Son. 

S-    Loy. 
NEW  LONDON— 

Jno,  prill. 

Leo,   Frochilch. 

Ed  Polley. 

Frank   Schnenrock   &    Son 
OCONOMOWOG- 

H.  Lorleberg. 
OCONTO— 


M.  J,   Seymour, 

PORTAGE— 

John  Daehl. 

Wm.  Kutzke. 
PORT  WASHINGTON— 

Jas.  Ubink. 
RACINE- 

J.  P.  Corse  &  Son. 

Jacob  Larson. 

David  Lawton 

D.  B.  Mcr,.eod  &  Co. 

A.  Wesley  Schroyer. 
REEDSBURG— 

H.  Fauteck, 

Henry  J,  Schroeder, 
RIPON- 

Chris  Fry, 

Peter   Lambert. 

A.   Nay  tor. 

Chaa.  RtvenburR. 

Ernest  Tobolt. 

Fr(^d  Webster. 
RIVER    F.\LIS- 

Ulrlch  &  Andersen. 
SHAWANO— 

John  Andrews. 

Chria  Friti. 

Theo  GentB. 

Fred.  Kruger. 

Lorenz  Schenk. 

Wm.  Reg  ling. 


Up-to-Date 

I     .r_„  J*  ^^        application  to  the  publishers— 

llllUrindUOll  Municipal  Engineering  Company 


Any  buyer  of  this  book  desiring 
supplemental  informatioa  will 
be  furnished  it  i(  possible  or 
application  to  the  publishers- 
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Geo.  Sohultz. 

SHEBOTGAN— 

Chr.  Ackermann. 

Guenther  &  Horn. 

August  Kraft. 

K.   Nommenaen, 

Fred  Rathsbur*. 

Wm,   Schaetzer. 

Henry  Scheele,  Jr.. 
SHELL   UAKE^ 

J.   H.  Shields. 


L,  V.  HuHchka. 

S.   H.   Knaus. 
STOUOHTON- 

F.  G.  Hill. 

M.  a.  Mmidl. 

A.  E.  Ovren. 
TOMAH— 

E.    A.    Dakers. 

H,    H.    Smith. 
TWO  RIVERS— 

Kahlenberg   Bros. 

Hairy  Koppleman. 

Rob  I.  Snet.inier. 

Henry  Wllsman. 
WASHBUBN- 

John   Halloran. 
WATERTUWN— 

Frank  Cowen. 

Fetzlalt   &   Co. 

J,   M.   Gomey. 

Guelzlaff  Bros. 
WAUKESHA— 


WAUPUN— 

TJioB,   Green. 
WAUSAU- 

Cbeo.  W.  Clnrk. 

August    Klosterman. 
F.  W.   KrauBS. 
Zlebell    Bros.   &   GoV 
■WEST   SUPERIOR— 
C.   S.    Barker. 
Burke   Bros, 
H.  P.  Cowdln. 
John  Smith. 
Smith   Bros. 
F.  L.   Wilcox. 
Au^Bt  Zachan. 


CHETENNB- 
Keete  &  Bradle; 

RAWLINS- 
H.  Laraen,  Box 

SHERIDAN— 
John   Johnson, 


CANADA. 

AMHERST.  N,  8.— 
Rhodes.   Curry  &  Co. 
J.   N.   Fage. 
C.  J.  SllUker. 
AYLMEK.  ONT.- 
Geo.  ColUna, 
Thomas  Wooater. 
BARRIE,  ONT.— 
Bdward  Brown. 
John  HinSB. 
BBXLEVILLE,  ONT.— 
Frank  Dolan. 
B.  Truaisch. 
BRANtHDN,   MAN.- 
John  Forbes. 
Chaa.  Hall. 
T.   M.  Harrington. 
Murdook  MoKenile. 
Chas.   Miller, 
Geo.  aterrett. 
BROCK VI LI.E,  ONT.— 
David  S.  Bootb. 
Frank  Dolan. 
Abraham  Hagarty. 
CALGART,  ALBERTA— 
HuBh  McClelland. 


J.   C,  I 


).  Under 


(ood,  1 


CAMPBELLFORD,  ONT.- 

JameB  Binor. 

Charles  Dunk. 

Wm.  Hall. 

John  H eagle. 

Rookaly  &  Broa. 
CHARLOTTETOWN.  P.  E 

Lowe  Broa. 
CHESLEY,  ONT.— 

Stanley  &  Moljaggan, 
CLINTON,    ONT.— 


satley 


COBURG,  ONT.— 
Henderaon  Bros. 

COLLINGWOOD,    ONT.— 

John  Lockton. 

H.  Wynar. 
CORNWALL,  ONT.— 

James  C.  Johnstone. 

Williams  &  Fallon. 
DARTMOUTH.  N,  S.— 

3.  B.  Davis. 

Alex  HutchEnson. 
.  Thos,  Leahy. 

Wm.  Philllpa, 

J,  SImmonda  &  Co, 
DUNNVILLE.  ONT.— 

Robert  Bennett. 
FORT  WILLIAM,  ONT.— 

Gowanbock,  Magee  &  Co. 
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FBMDE3RICTON,    N.   B.— 

A.    N.   Block. 

T.  B.  Poawr. 

Jno.  Maxwell. 

I..  Stevenson. 
OLEINCOE,    ONT.— 

Gillespie  ft  Co. 
QODERICH,   ONT.- 

Chas.  A.  Reed  &  Co. 
GUELPH,   ONT.— 

Tho8.  Dobble. 

Tho9.  Foster. 

Guelph  Paving   Co. 

Daniel    Keleher. 

John  Kennedy. 
HALIFAX.    N.    S.— 

Samuel    M.    Brookfteld,    70 


Wharf, 

Maloolm  Johnston. 

aimuel  A.   Marshall,  7  Cunard  St. 

Nlekeraon  Bros.,  31  Cunara  8t. 

Rhodes.  Curry  &  Co..  800  Roble  St. 
HAMILTON,    ONT.— 

Dominion   ConBtruotion   Co. 

Good    &    Co. 

Wm.    Hancock. 

Hannaiord  Bros. 

Kramer-Irwln    Rock    Asphalt  &  Ce- 
ment Co. 

Geo.  E.  Mills,  eiS  King  St.  E. 
HULi^   Qua- 
JoB.   Bourgue. 
JOUEnTTB,   QUE.— 

D.  Doataler. 

B.  LanEon. 
KAMLOOPS,  B.  C- 

JohnBton  &  Gill, 
KINGSTON,  ONT— 

Robert  Clugaton.  396  Brook  St. 

Robert  J.   Free,  94  Division  St. 

William  I..anBdon,  207  Nelson  St. 
William  McCartney,  Jr.,  198  Univer- 
sity A 


George  Newlands,  60e  PrInceBB  St, 
W.  J.  Turklngton,  18  Patrick  St. 
LINDSAY,  ONT.- 
James  M.   Chalmers, 
P,  G.  Pllkle, 
Wm.    Walters. 
LONDON,  ONT.— 
Bowman  &  Co. 
G,    B.   A.    Carr. 
P.  L.  Marden  &  Co. 
MADOC,   ONT.— 

John  Tucker. 
MAGOG,   P.   Q.— 
Alblne  Lavole. 
Davia  Pepin. 
Daniel   Peters. 


MINNEDOSA,  MAN.— 

S.   Falrbalrn. 
MONTREAL.   QUE— 
M.    Bastlea   &   Vallquette,    Cherrler 

St. 
Bellhouse,     Dillon      &     Co..   St    Fra. 

Xavier  St. 
I.  Desormeau. 
The  Forsyth   Granite  &   Marble  Co, 

Ltd.,   E52  William   St.:   H.   Forsyth, 

Pres.  &  Mgr.;  John  Duthie.  Sec.  6 

T.   D.   Lawrence,  16  Laval  Ave 
Peter  LyaJI  &  Sons,  gg  King  St. 
The  Sicily  Aaphaltum  Pav.  Oi.,  Mill 
St. 
MOUNT   FOREST.    ONT— 

Jaa.   Reid. 
NANAIMO.  B.  C  — 

Alex  Henderson 

W.  MeCape. 

A.  Summerhaya. 
NEW   WESTMINSTER     B     C- 

J.    C.    Allen. 

J.  Coghlan. 
Wm.   Coooer. 
Henry   Ho  v. 
J.  Carter  Smith. 
ORANGE VILLB,  ONT.— 

Cesar  &  Eart 
OSHAWA,  ONT.— 
James  Gall.  . 
John  Stacey. 
OTTAWA,  ONT.— 
Thoa.  Ash  with,  134  Queen  St 
W.  H.  Davis,  *M  Theodore  St 
Foley  &  Co..  61  Waller  St. 
Alex  Garvock,  1C7  Qllmour  St. 
John  Heney,  66  Daly  Ave. 
Hodgson  &  Co.,  16  Cooper  St. 
John  J.  Lyons,  668  King  St. 
Archibald  McNaughton.  23fi  Usgar  St. 
John  O'Connor,  239  Theodore  8t 
T.  A.  Shore,  411  Cooper  St, 
PEMBROKE,  ONT.— 
Dowsley  &  Summers 
J.  W.  Munro. 
PETER  BOROUGH.    ONT— 
James  Boeue. 
Gorsey   &  Laverdun, 
Adam  Dawson 
H.    Evans. 
J.   E.   Hayea. 
Wm.   Lii'ngford. 
R,  Hheehy, 
PBTROLIA,    ONT.— 
Imperial  Oil  Co. 
J.  J.  Kerr. 
FICTON.  N.  S.— 
Fred  J.  Cole,  Jr. 
Ales.  Murray. 
John  Murray. 
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PICTON,  ONT.— 

Thomas  Shaw. 

Will  lam  Smith. 

ThOH,  Wei  ah,  9r. 
QUEEN STON.   ONT.— 

Queen  ston  Quarry  Co. 
RBN-PREW,  ONT,— 

Cawaey  &  Young. 
3T.  ANDREWS,  N.  B.— 

Ctaa.  Horsnell. 
'  Bobt.  Stevenaon. 
,  BT,  cX"THARINEa.  ONT.— 

Newman  Bros. 


H.  P.  Nicholson. 

JoHn  Rlley. 

H.  J.  Riddle. 
I     Geo.  Wilson  &  Son. 
I  BT.  STEPHENS,  N.  B.— 

Robt.  Stevenson. 
BT.  THDMAS,  ONT.- 

P.  H.  Griffln. 
BAULT  STB,  MARIE,  ONT 

Wm.  McCrae. 

D,  McPhall. 
8KAPORTH,   ONT.— 

F.  Qutteridge. 
SHBRBHOOKE,    QUB.- 

I      M.  Fitzgerald. 

I     Wm.  Hawkins. 

.     Loomis  &  Sons. 

1  BIHCOE,  ONT.— 

i     Albert  Mason. 

I     John  Montgomery. 

!     Hugh   Stetnhoff. 

]      Bber  Varey. 

■  aPRlNGDAI-a    QUE.— 

I      C.  Wenger  &  Sons. 

I  TEESWATBR,   ONT.— 


TORONTO,   ONT.— 
Edmund  Burke. 
ConeU-uctlng     & 


,  50  Front  St.,  B. 


Geo.  S 


BBted. 


Cummlng  &   Co. 
EicelBlor  Paving  C 
B.  Gibson. 

R.    H.   Htll. 

J.  H.  McKnlght.  *3  RoB«  Ave. 
J.    HcBean.   163  Dovrllng. 
J.   McGuire,  IS  Henry  St. 
Pred  McKeown, 

Robert  Robertson,  S3  ScoUard  St. 
Hugh  Ryan  &  Co. 
D.  L.  Van  Vlack,  I(»  Pembroke  Bt. 
VAUjEYFIELD,  QUE.— 
O.  BraiB, 

O.  Cosselte. 

Tremblay  &  Frere. 
VANCOUVER,    B.   C— 

Edvard  Cook. 

Cook  &  Dlzcn. 

J.  J.  Nlckson. 

Ironside.  Rennle  &  Campbell. 
WALKERTON.  ONT.- 

R.    B.   Clement. 

J.   L.  Lloyd. 
WEST  FORT  WILLIAM,  ONT,— 

Oowanlock,  Mase«  ft  Co. 
WHITBT,  ONT.— 

Thos.  Deverell. 

Win.  Westlake. 
WINNIPEG,    MAN.— 

Dobson  &  Jackson. 

Kelly  Bros.  &  Oo. 

Thos.  Sharpe. 
WOODSTOCK,    N.    B.— 

Albert  Bremer. 

John  G.  Hastay. 

W.  D.  Steeres. 
YARMOUTH,   N,   &- 

Pettit  &  Sellars. 


Do,l,.cdbyGoO(^lc 


ENGINEERS,  ARCHITECTS  AND   OTHER  SU- 
PERVISORS OF  THE  USE  OF  CEMENT 


ANNISTON— 


ALABA.MA. 


Supt, 
J.    D,    7- 


!    &    Co.,    Chas.    ■ 


AVONDALE— 

W,    R.    Btarbuck,    Cy.    Engr, 

BIRMINGHAM— 
Alber  &   Byrne,   1909S4  Ist  A\ 
Allen  W.  Haskell,  I9ie  MorrI 
Julian  Eendiick,   Cy.    Engr. 
Chas.    Wheelock  &   Son, 

FLORENCE— 

A,  G,  Negley,  Cy.  Engr. 
OADSDBN- 

P.  H.   Filzgerald,   Cy.   Engr. 
LANBTT— 

J.  B.  Butler. 

T.  Nodaway,  Cy.  Engr. 
MARWELL— 

B.  F.  Thompaon,  Cy.  Engr. 
MONTGOMERY— 

Abercombie     &     Williams, 

PHBNIX  CITY— 

R.  F.  Shavore. 
SBLMA— 

G.  K.  Mccormick. 

Jullen   Smith,    Cy.    Engr. 
8HEPFIELJ>— 

L.    8.    Proctor,    Cy.    Engr. 
TUSCALOOSA- 

WoolBey    Finn  ell,    Cy.    Engr. 

Flnnell  &.  McCalla. 

Wm.    Toaey, 
TUBCUMBIA— 

W.   H.  QiUman. 
UNION  SPRINGS— 

N.  Harris,  Cy.  Engr. 
WOODLAWN— 

W.  J.   ParkBB,   Cy.  Engr. 

R.    D.    Betta. 

J.  R.  Pill. 

ARIZONA. 

PHOENIX— 

W.   A.    Parish,   Cy.   Engr. 

Jas.  McCrelghton. 

Que.  Strelti. 
TUCSON— 

ThtHj.   Conton,    Cy.    Engr. 


ARKANSAS. 

FT.  SMITH— 
T.  A.  Bsylfy,  Cj    G^nKr. 

HOT  BPRTNG8— 

Sam'l  Hamblln,  Cy.   Engr. 

9.  P.   Van  Patten, 
LAKE  village:- 

D.    A.   aherfey. 

Francla    H.    Conway. 
J.    H.    Haney.    Cy,   Engr. 
WABREN— 
H.    P,   O-Shlelaa. 


ALAMEDA- 

W,  R.  Poyzer,  Cy.  Engr. 
BAKEHSFIELD— 

Chas.  H.  Congdon. 

H.    R.    Macmurdo. 

M.   A.  Macmurdo,  Cy.  KngT, 
BERKELEY- 

F.  S.   Edlnger,   Browdllch  St. 
Chas.    L.   Hugglns,   Cy,   Engr. 

BOWERS— 

R.   M-   Vail. 
EUREKA— 

W.  r,   Elaemore,  Cy.  Engr. 
FRESNO— 

B.    G.    McDougall. 

A.   C.   Schwartz. 
HANFORD- 

D.    Bromfield,    Cy.    Engr. 

KERN— 

W.  C,   Ambrose. 
LONG   BEACH— 

D.  A,  Soverlgn,  Cy.  Engr, 
LOS   ANGELES— 

Hagen  E.  Abs,  33S  Byrne  Bldg. 
W.    Baasell.   «E  Douglas   Bldg. 

E.  M.    BoggB,  536  Stlmaon  Blk. 
L.  Booth  &  Sons.  33H  N.  Main. 

G.  Challey.  219  Stowell  Bill. 

T.  B.  Comslock.  B36  Stlmson  Blk 

J.   H.   Dockweller. 

Pred'k,    Eaton.    Burdlck    Blk. 

L.  Frlel,  211  Wilson  Blk, 

Harry  Hawgood,  346  Bradbury  Blk. 

Johnson  &  Catey,  808  E.  8th. 

J.    D.   Llppincott. 

Frank  H.  Olmsted. 


I  Cooj^lc 


ENGINEERS,  ARCHITECTS,  ETC. 


a.  Puroell.  412  Wllooi  BIdg. 

J.  H.   Qulntoo. 

J.  D.  Schuyler,  401  Douglas  BLdg. 

Skinner  &  Miller.  320  Stlmson  Blk. 

Han-f  P.   Stafford,   Cy.   EnKr. 

R.  C,  Troeger.  aS  S.   Hill, 
MAKTSVILLE— 

JftBOn  R.  Meek.  Cy.  Engr. 

Swain  &   Hudaon,    A. 
MODE8TO- 

A.  L.  Finney. 
NAPA- 

0.  H.  Buckman,  Cy.  Bagi. 
NATIONAL  CITY— 

H.  N.  Savage. 
OAKLAND— 

A.  I..  AdamB. 

C.  H.  Bardman.  .908  Bdy. 

W.  P.  Bardman,  SOS  Bdy. 

R,  M.  Clement.  Maodonough  BIdg. 

Easton  &  Wilson,  11-12  MacDonough 
BldK. 

a.  E.   Fogg.   1004  Bdy. 

J.  W.   Gray,  923  Linden  St. 

M.    K.    Miller.    Macdonough    BIdg. 

T,  W.   Morgan,   IWM  Bdy, 

J.  B.  Treadwell,  970  Center. 
PASADENA- 

T.  A.  Allln. 

W.  B.  Clapp.  Cy.  Btigr. 

Henry    Ramel. 
POMONA— 

W.   H.    Sanders.   City   Engr. 

A.   W.    Wright. 
RED   BLUFF— 

REDI,ANI>S— 

M.  L.    Lum,   Cy.   Engr. 

W.  A.  Nichols. 
HIVBBSIDE- 

J.  TV.  Jahnaon.  Cy.  Ei>Kr. 
SACRAMENTO— 

Jos.  Boyd.  City  Engr. 

8.   E.   KlefTer, 

Wm.   Mullenney. 
SAN  BEBNARDINO- 

J.   C.   Shepard. 
SAN  Dieoo- 

G.  A.  D'Heiaeooiirt,  Cy.  Eucr. 

W.  a.  HIbbard. 

W.  Qualle. 
SAN  FRANCISCO— 
W.  C.   Alberger.  31E  Caltf.   St. 

Arthur  L.   Adame,    Crocker   Bhlg. 

O.   F.   Allardt.  420  Calif.   St. 

F.  J.   Baker  &  Co..  125  Montgomery 
St. 

Herman  BarCh,  liOl  Calif,  St. 

J.  A.  Benson,  EOT  Montgomery  St. 

C.    B.    Besore,   »2T  Market. 

Bernard  Blenentetd,  Crocker  BIdg. 

A.   B.    Bowers.  101  Sanaome  St. 

A.  J.   Bowie,  217  Sansome  St. 

Lyman   Bridges,  819  Market  3t. 


Han  f^raneitco—Conlia'ifl, 
Daveniiort  Broomfleld,  Mills  BIdg. 
R.    E.    Browne,   Nevada  Block. 

E.  J.   CahlU,  BOS  Callt.    St. 

L,   M,   Clement,  Crocker  BIdg. 

F.  A.  Clark.  420  Callt.  St. 

Cobb  &  Hesselmeyer.  421  Market  St 

D.  L.  Cochorn,  531  Callt.  St, 

H.  D.  Connlck,  City  Hall. 

J,  B,  Cowden,  320  Sansome  St. 

George  Davidson.   530  Calif.   St. 

Dlllman  &  Wallace,  722  Montgotnerj 


W.   R.   Eckart,  Nevada  Blo«!;. 

J.  W.  Ferris.  320  Sanaome  St. 

H,   D.   Gates,  311  Lyon  St. 

J.   T.   Gtbbes.   BIZ  Clay  St. 

R.  H.  Goodwin.  240  Montgomery  St. 

Ewald  C.   Gurnee,   Clcy  Hall. 

C.  E.  Grunaky,  Cy.  Engr..  City  Hall, 

E,   F,  Haas.  320  Sansome  St. 

Hemenway  &  Miller,  Hearst  BIdg. 

R.  J.   HtUls,   631  Callt.   St. 

3.  G.  Hlndes,  330  Market   91. 

C.  H.  Holcomb.  319  Parrot  Kldg. 

William  Hood,  4  Montgomery   St. 

A.   M.    Hunt,   3.11   Pine 

N,   B.    Kellogg,  4!0  Colif.   St. 

P.   E.   Lamar,  9!T  Market  St. 

W.  G.  Lockhardt,  71  Stevenson  St. 

Marsden  Manaon,  530  Calif.  St. 

Bush  St. 


BIdg, 
J.  T.  Meddock.  531  Callt.  St. 
D.  E.  Melllaa.  529  Sacramenk 
G.  H.  Mendell.  530  Calif.  St, 
BI  J.  Molera.  606  Clay  St. 
H,  F.  Morion.  120  Suder  St. 
W,  Morgan  &  Co.,  108  lat  St. 
Robert  Munch,  S06  Mrtntei>mi 
M,   M,  O'Shoughnesay,   Crock 


M,   F,   Reilly.  i 

John  Richards,  22  Calif.  St, 
J,  G,  Smith.  Hearst  BIdg. 
8,    H.   Smith,  Parrott   B!ds. 
W,  H.  Smythe,  101  Sanaome  St, 
C,  Z.  Soule.  11  Montgomery  St, 
W,  B.  Storey.  Jr,,  641  Market  St, 
Lawrence  Thompson,  915  Geary  St. 

C.  S.   Tilton.  420  Montaomsry   St, 
Hubert  VIscher,  Flood  BIdg. 
Vlvier  &  Leoroids,  124  SanSome  St, 
Otto  Von  Geldern,  Flood  BldK. 

B.   Von   Homever,     Claus     S::>reckel8 

BIdg. 
A.   W.  Von  Schmidt,  808  M^mtgomery 

St. 

D,  n.  Waaa,  3fi  E,  South  St. 
J.    D,   West.   S3l  Callt.   St. 

J.  R.  Wilkinson,  4th  &  Townsend  St. 
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8AN  JOSB- 

C.  M.  Barker,  Cy.  Engr. 
SAN  LUIS  OBISPO— 

Geo.  Story,  Cy.  Engr. 
8ANTA  ANA- 

H.  Clay  Kellogg. 

L.  M.  Swlneharl,  Cy.  Bngr. 
SANTA  BARBARA— 

Jolui   J.   HoUlster. 
SANTA  CI^RA— 

C.    E.    Moore. 
SANTA  CRUZ— 

E.  D.  Peiry.  C.  E, 

E.  K  Van  Cleek,  Arch. 

L.  B.  R.  Olive. 
SANTA  MONICA— 

T.   H.  James,  Cy.   Engr. 
SANTA  PAULA- 

W.   W.  Orcutt,   Hardwire  BW 
8TOCKTON- 

Qeo.   Rushforth. 

Geo.  A.  Atherion,  Cy.  Engr. 
VENTURA— 


tahtiy 


Cy.  Bngr. 

COI^KADO. 

BOULDER— 

lames  P.  M?.xwell,  Cy.  Engr. 
CANON    CITY- 
CUB  Hall,  Cy.  Engr. 

RlttenhouBC   &  Bradbury. 
COLORADO  SPRINGS- 

H.  I.  Held,  Cy.  Engr. 
DENVEat— 

George    O.    AnderBon,    744    EquKablp 
Bldg, 

DonoJd   W.   Campbell,    744   Equitable 
BIdg. 

THetrlch  &  Mitchell,  Z31  Cooper  Bldg. 

D.  C.  tnmlap.  1108  Uncoln  Ave. 

John   B.   Hunttr,   Cy.   Engr. 

Wm.   P.  Jonea,  Engr.   B.  P.  W. 

F.    E.    Kidder.    A. 

Edmund  B.  Kirby,  61S  Boston  Bldg. 

George  B.  MoFadden,  1534  Champa  81. 

Peter  O'Brien,    30  Railroad   Bldg. 

John  M.  Odenhelmer,  48  Tabor  BIk. 

William   Adorno   Peck.    1643    Champa 
St. 

S.  A.  Hank,  SU  Coooper  Bldg. 

Jesse  Scobey,  33  Bank  Block. 

J.  C.  Ulrlch.  1528  Champa  St. 

Henry  A.  Venln,  420  Boston  Bldg. 

Gilbert  Wilkes  &  Co.,  510  Ernest  SI. 

Thomas  L.     Wilkinson,     eiO    Boston 
Bldg. 

J.  W.  Wilson, 

Alfred     F.      Wuensch,     S27    Equitable 
Bldg. 


FORT  COLLINB- 

Wm.  Riat,  City  Bngr. 
GOLDBN- 

Howard  H.    Utley,   Cy.    Engr. 
GRAND  JUNCTION- 

David  R,   Crosby. 

Chaa.   W.   Hasklll,   City   Engr. 

GREELEY— 

Be[i  Cooper. 

S,  M.  NuBbaum. 

R.  F.   Walter,   Cy.   Bngr. 
LA  JUNTA- 

P.    T.    Lewis,    City    Engineer. 
LBADVILLB- 

George  Holland,  City  Engineer. 


Rich  Whlnnerah,  Cy.  Bngr. 
PUEBLO— 

E.  W.  Hathaway,  City  Hall. 

E.  P.  MarUn. 

Wm.  Peach,  City  Engr. 
SALIDA— 

Henry  Sllf. 
TELLURIDE— 

C.  IV.  G11»»a. 
TRINIDAD- 

C.  H,  Knickerbocker,  City  Engr. 

Rapp  BroH. 

Norval  W.  Wall. 
VICTOR— 

P.  V.  Bodflsh,  C;.  Bngr. 

DavlB  &  Byle. 

Shay  &  Hartlngton. 

CONNECTICUT, 

ANSON  lA- 

Jas.  8.  Hall.  City  Bngr. 

J.   M.   Wheeler. 
BRIDGEPORT— 

B.  H.  Hull.  1022  Mais. 

H.  G.  Scolleld,  Cy.  Bngr. 

RRISTOL- 

A.  Wm.  Sperry.  Cy.  Bngr. 
DANBURY— 

Chas.  O.  Brown,  City  Engr-. 
DERBY— 

Daii'l  S.  Brtnamade,  City  Engr. 
FARMINGTON— 

C.  Norce. 
HANOVER— 

Joseph   P.    Lyon. 
HARTFORD— 
Chaa.  H.  Bunce,  Cy,  Engr. 
Henry  R.  Ruck. 
Luther  W.  Hurt. 
Edward  W.  BuBh. 
Butt^  &  Crosby. 
Edwin  D.  Graves. 
T.    H.    McKenzle. 
Henry  Souther. 
MERIDBN— 
W.  S.  Clark,  Cit7  Bnsr. 
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mDDLHTOWN— 
B,  P.  AuKur.  City  Bngr. 
Qeo.  W.  Bishop,  129  Main. 
NAUGATUCK— 

Oeo.  C.  Ham,  CItT  Engr. 
NEW  BEDFORD— 

IL  C.  P.  Cogaeahall. 
NEW  BRITAIN— 
W.  H.  Caldwell. 
F.  H.  Oldershaw,  Cy,  Bngr. 
E.  Small  &  Co. 
NEW   HAVEN— 
James  P.  Bogart.  82  Cburch  St. 
J.  E.  Buddlnston,  82  Church  St. 
A.  E  HID,  82  Church  St. 
CosBlus  W.     Kally,   Cy.  Bngr.,   City 
Hall. 
.     C.  H.  Nichols.  8«6  Chapel  Bt. 
,     NIcholB  &  Potter.  42  Church  St. 
i    S.  W.  Searles,  M  Church  St. 
'     A.  W.  Bperry,  82  Church  St. 
NEW  LONDON— 
■    Geo.  K.  Crandall. 

Walter  H.   Richards. 
'  NORFOLK— 

Edmund  Brown. 
NORWAUK- 

Chas.  N,  Wood.  Cy,  Enar. 
NOBWICH- 

Chas.  E.  Chandler,  Cy.  Engr. 
PUTNAM— 

H.   D.    Card. 
ROCKVILLB— 

J.  T.   McKnIght. 
SHlil.TON— 

D.  E.   Brlnamade,  Cy.   Bngr. 
BODTHINGTON- 

P.  H.  McKenzle,   Oty  BnB. 
BOUTH  NORWALJC- 

I.  N.    Wood,    Cy.    Bug. 
BTAMFORD— 
I      HaroliJ   A.    Parsons,   aty   Engr. 
'     W.  B.   Cochran^ 
WALU  N  OFDRD— 

J.  M.   McKenile,   Cy.    Bng, 
WATERBURT- 
'      Robt.    A.    Cairns,    City    Engr, 
Arthur  J.   Patton,  63  Bank  St. 
'      W.  G.   Smith.   1*)  Grand    St. 

Hugh  TTiompaon,  E7  W.  Main  St. 
I     Welton  &  Bonnett,   77  Bank. 

WILLIMANTIC— 
I      Robt.    Fenton.    City    Engr, 
H.  D.   Card. 
WlNBTEa>- 
P.  J.  Barker.  Cy.  Engr. 

DGLAlWARi:. 

DOVER- 
I      O.  P.  Mathews.  Cy,  Engr. 
:.  WILMINGTON— 

Geo.  H.  Bough  man.  Cy.  Engr. 

Frank  R.  Carswell. 

T.  C.  Hatton. 

E.  L  Rice,   It. 


DISTRICT  OP  COLUMBIA. 

WASHINGTON- 
Walter  Atlee,  813  IGth  Bt„   N.  W. 
H.    K.    AvBrtll   &     Co.,     Id     F     St., 

N.  W. 
James  Berrall,  930  F  St.,  N.  W. 
Bamuel  Bootes,  lUl  F  St.,  N.  W, 
Alexia    1.    P.    CoatEB,      813     IBth      St.. 

N.    W. 
Richard    P.      Crenshaw,     1«M   Q     St., 

N.   W. 
Geo.  W.   Dorner,  607  Louisiana   Ave., 

N.  W. 
Edward  a.  Emaok.  902  F  St,.  N.  W. 
Engineer    Department.    District  ot 

Columbia. 
Engineer  Department,  U.  S,  A. 
Jaa.  G.  Hill,  Corcoran  Bldg. 
Howell  &  Taylor.  605  I2th  St.,  N.  W. 
John  C.   Long,  600  F  Si.,  N.  W. 
W.  M.  Polndeitter.  SOS  IJth  St. 
Ewald  Schmidt,  S23S  13th,   N.  W. 

FLORIDA. 


Wm.  F,  Colter. 

J.  Frauds  I#e  Baron. 

Philip  Prloleau.    Cy.   Engr. 
KEY  WEST— 

Wra.  H.  Gwynn.    ■ 
OCALA— 

Geo.  UcKay. 

Jamea  Moorhead,  Cy.  Engr, 
PBNSACOLA- 

W.  F.  Lee,  Cy.  Engr. 
TALLAHAS8B— 

Overton  Bernard. 
TAMPA- 

Fred  T.  Warren,  City  Engineer. 
WEST  TAMPA— 

B.  F.  BettiB,  Cy,  Bngr. 

GEORGIA. 

AMBRICU3- 

Jno,  B,  Ansley,  City  Engr. 
ATHENS— 

J.  W.  Barnett,  City  Engr, 
ATLANTA- 

R.  N.  Clayton,  City  Engr. 

Geo.  H.  Crafts,  1S4  Forrest  Ave. 

Hall  Bros.,  41B  Temple  Ct. 

A.  F.  Walker.  ei9  Austelle  Bldg. 

Grant  Wllklns.  9H  Peachtree  St. 
AUGUSTA— 

A.  H.  Davenport. 

Nlsbet  Wlnglleld,  Cy.  Bngr. 
BARNE8VILLE— 

J.  H,  PhlUipB,  Cy.  Engr. 
BRUNSWICK- 

W.   C.   Anderson. 

C.  T.  Wylly,  Cy.  Bngr. 
CARTER8V1 LLLB- 

J.  a.  W^lkle,  Cy.  Bngr. 
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CEDARTOWN— 

C.  R.  Pittinan,  Clly  Engr, 
COLUMBUS— 

D.  W.  Champayne, 

RoSt.  L.  Johnson,  Cy.  Bngr. 


MACON— 

J.  W.  Wilcox,  City  Engr 
MILLEDGEVILLE— 

O.    M.    Cone,    Cy.    Engr. 
SAVANNAH— 


W.   H.   Galney,  Cy.   Engr. 

IDAHO. 

BOISE  CITT— 

El   G.   Eagleaon.    Cy,   Engr. 
MOSCOW- 

D.  W.  Hannah,  Cy.  Engr. 
POCATELLO— 

V.    Reader,   Ctty   Engr. 

Oscar  SonekBlb. 
WAU^CB- 

O.   Scott  Andi^rson. 

H,    K,    Helbostad. 

George   R.    Trask.    Cy.   Eng. 


I,  Cy.  Engr.  of  \ 


Sinter  Rut  ledge, 
ARCOLA— 
Wm.    Lough. 
Jerry  McDanlel. 
Chas,   Weach. 


RATA  VIA— 

a   K,   Merideth.  Cy.   Engr. 
BEU,EVir.L,E— 

Louis  Gran^r. 
BELVIDERE- 

W.   M.   Marean.   Cy.    Engr, 
BLOOM  I N  GTON— 

Bell   &  Mellulsh. 

E,   FolBoni.  Cy.    Engr. 

J.  H.  Burnham. 
CAIRO— 

J.   3.  Jenkins, 

Kelly  &  Kersener, 

Wro.  Thrupp.  City  Engr. 


CANTON— 

Geo.  W.  Chandler.  Cy.  Engr. 
CHAMPAIGN— 

J.   O.    Baker. 

W.  H.  Tarrant,  Cy.  Engr. 
CHARLESTON—  j 

Ed    Millar, 

Cole    Wamaley.  I 

CHESTER-  ,  ] 

S.  N.  Thompson,  City  Engr. 
CHICAGO— 

Herman    R.    Abbott,    1300    Michigan 


H.  C,  Alexander,  City  Hall. 
Alvord  &  Shields,  Hartford  Butldiug. 
Charles    O.    Armstrong,    1503    Flsber 

Bld.K. 
Blon  J.  Arnold,  Marquette  Bldg. 
Sam'l.  G.  Artlngstall,  2W  Rialto  Bldg. 
Burton  J.   Ashley,   130Z  Michigan, 
H.   F.   Baldwin,   Chf.   Engr.  C,  A  A. 

R.  R. 
Bates     &.     Rogers,     l&a     Manhattan 

Bldg.  i 

Oiof  Benson  &  Co..  «1.  91  Dearborn. 
Carl  Binder,  903.  109  Randolph. 
Herman   H.    Bremer,   T16,    100  Wash-     ^ 

Charles  A.   Chapman,  1149,  204  Dear-    ; 

Chrialie,  Lowe  &  Heyworth.  511.  m  : 

Laaalle.  I 

G.  L.  Clausen,  06,  164  LaSalle.  ! 

John  A.  Cole.  IJSO,  84  Van  Baren.  , 

Theo.    L,    Condron,    1760    Monadnock  ; 

Lyman  E.  Cooley.  713,  SI  Qulncy. 
Elmer    L.     Corthell,     04    Auditorium 

Bldg. 
Walter  W.  Curtis,"  547.  2M  Dearborn. 
W,   E,  Dauchy.  Chf.   Engr.  C,  R.  I. 

&  P.  R.  R. 
W.  S.  Dawley,  Chf., Engr.  C.  &  B.  I, 

F.   B,   Davidson.  201  Citv  Hall. 
Fred   H.   Davies,   gg  Walton   PI. 
Dlokman  &  McKenzle.  1224  Rookery. 
Geo.  W.  I>orr,  804.  204  Dearborn. 
Duane  Doty.  40  Arcade  Bldg. 
Engineering    Contract    Co.,    T34   Chi- 
cago Stock  exchange. 
Louie  Enricht,  T07.  188  Madison, 
John  Ericson,  City  Engr. 
Wm.  B,  Ewlng.  1700  Marquette  Bldg. 
Frit  I  Polta.  A. 


INFORMATION     FOR     EVERYBODY 

If  you  want  to  know  anything;  about  Cement. 
Cement  work  or  Cement  machinery  we  will 
furnish  the  Information,  If  possible,  on  request. 

MUNiCiPAI.      ENGINEERING      CO. 
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Fuehrman  &  Hopke.  401,  132  Clark. 
John  H.  Glendening.  1612  Monadnock. 
Chas,    GoWsborough. 
Greeley-Howard      Co,,      822      Opera 

Huu30  Blk. 
Jas,  G.  Graff.  &M.  US  LaSalle  St. 
Wllhelra      Grteaser      Eng.      Co.,      9(0 

ScUUer  BldB. 
Willis  T.  Griffith,  311.  266  Dearborn  St. 
HallBted     &     McNaugher.     1121     The 

Lee  E.  Heldenrelch,  B41  The  Rookery. 
Gotlleb   Heimbucher,    1341.   201   Dear- 

Hili  &  Grant,  .1640.  79  Dearborn. 

W.    M.    Hushes,    1511    Gt.    Northern 

Bldg. 
Robert    W.    Hunt    &     Co.,    121    The 

R  C.   Huston  &  Co.;   (IB,  100  Wash- 

Inarton  St. 
W.  L,   B.  Jenney,  A. 
George  O,  Knapp,  15!  Michigan, 
Robert  Kunstman,  64,  S4  Adams. 
Francois  La  Potnte  &  Co.,  20.  17"  La 

Salie. 
Henry  W.  L.ee,  41  Arcade  Bids. 
Almon  C.  Ubby.  1770,  84  Van  Buren. 
MacRltchie  &  Nichoi,   TiS,  21  Qulncy. 
James  B.   Maloney,   712,   21   Qulncy, 
Philip  J.   Markmann,   1013,  172  Wash, 
Thomas  W.  Marshall.   1336,  304  Dear- 

Wm.  a    McHarg,  53S  The  Rookery. 
Christopher       McLennan,       1405,      100 

Daniel    W.    Mead,    606,    164   Dearborn. 
Ralph      Modjeski,        1742     Monad  not  k 

Bids. 
W.      Morana.     1243,      1244     Marf|iii=t(e 

BldK- 
Geo.  Cadogan  Morgan.  IW  Jackson  B. 
Alfred    Muay,   1400,  84   Van   Buren. 
L.  A.    Nichols,  1538  Monadnock. 
Alfred    Noble,    1742   Monadnock. 
Gordon   H.   Nott.  1330.  204  Dearborn. 
F,  E.  ParadiB.  Chf.   E^igr.   Chic.  Ter. 

Transfer    R.    R:    Co. 
H.   W.    Parkhurrt,    Engr.    Bridges    & 

Bldg.,    III.    Cent,    R.    R. 
Norman  S.  Fatten.  A.  115  Monroe  St, 
Pittsburg    Testing    Laboratory,    1750 


a  Polls.   Chf.   Engr.,   111.   Tel.   Const, 

Co.,   754  Rookery. 
Philip   Potter,    1407,  3150  Dfiarbotn. 
Ambros  V.  Powell,  1008.  13B  Waahing- 

Purdy  *  Henderson,  15K3  Monadnock.    , 
Alex.  C.  Rideout,  99  Randolph, 
Hitter  &   Mott,   1336,  204  Dparhorn. 
Charles   N.   Roberts,  709.  97  Clark. 
Vertaa  B.  Roberts.  709.  97  Clark. 
■Wm.   H.    Roney,  780  Monacineck  Blk. 
Wm.    H.    Roeecrano,    1401   Monadnock 
Block. 


CMcO'ia—Continued. 
Bo  we  &  Rowe.  B02.  22S  LaSalle, 
Emll  Rudoli*.  408  Opera  House  Bldg. 
Salich  &  Co.,  802  Monadnock  Blk. 
Sargent  &  Lundy.  Monadnock  Blk. 
Julius  Schaub.  1650  Monadnock  Blk. 
The     Scherier     Rolling     Lift     Bridge 

Co.,  1616  Monadnock  Blk. 
Carl   E.   Schulie,  903,  109  Randolph. 
E.    C.    &   R.    M.    Shankland,   816   The 

Rookery. 
Edwin   M.    Smith.    3147    Vernon. 
■Wm.  Sooy  Smith,  733  Stock  Exchange. 
W.  L.  Stebblngs,  113  Monadnock  Blk. 
August  K.  Hteln,  1342  W.  Wtstern. 
Charles  L,  Strobel.  1744  Monadnock. 
George  W.  Bturtevant,  Jr„  908  Fisher 

Bldg. 
Sturlevant    &    Todd,    1208,    277    Dear- 

Leland  L.  Summer.?,  441  The  Rookery. 
Samuel  A.  Treat,  A..  1607  Fisher  Bldg. 
Alonzo    J.    Tullock,      1742   Mbnadnock 

Bldg. 
Martin  Van  Allen,  6,  69  Dearborn, 
J,  H.  Wagner.  61  Portland  Blk. 
Edward  P.   Wheeler,     1400,  8*  Dear- 

W,    H,      Wheeler     &     Co..     1400     Old 

Colony. 
R,    B.  Wilcox,  City  Hall, 
Beneielte  Williams,  801,  163  LaBalle. 
Carl  B.  Williams.  801,  163  LaSalle, 
Edgar  Willlanis.  713,  21  Qulncy, 
Robert  E.  .WIlliamB.  711.  84  I,dSalle. 
Charles  Wllmerding,   84  VanBuren, 
Wilson    ft   Marshall,    A..    218   LaSalle 

St. 
Albert    H.    Wolfe.   720,   22  Continental 

Frank   W,     Wood.     1538     Monadnock 
Blk. 

Edwin  S.  Woods,  S4  VanBuren. 

August  ZiEslng.  1323  Monadnock. 
CHILLICOTHB— 

J.  H.  Sluro.'Cy.  Engr. 
DANVILLE— 

Walter  H.  Martin.  Cy.  Engr, 

Chas,    Cottlngham, 
DECATUR— 

R,   O,   Rosen. 

Geo.  V.  Lorlng,  Cy,  Engr. 

Chas.   V.  Kerch,  City  Engr. 
DWIGHT— 

Wm.    Miller.   Cy.    Engr. 
EAST  ST.   LOUIS— 

B.  S.   Helm,  Cy.   Engr. 
BDW  A  R  DS  V I LLB- 

C,  H.  Spillman. 
Chas.  Paule; 
Chas,    Hill, 
J.   H.   Then* 
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BLGIN- 

W.  W,   Abell. 
EVANSTON- 

Chas.  R,  Ayers. 

O.    E.   Blake. 

F.  W.   Handy. 

Myron  Hunt. 

John   H.   Moore,   ' 
P.'  C.  Stewart. 


Geo.  A.  Grahaia,  Cy.  Engr. 

PULTON- 

James  O'Rourke,  Cy.  Engr. 
GAI.EaBUBG— 

M.  J.  Blanfling,  City  Engr. 
GALVA- 

C.  V.  Dickinson,  Cy.  Engr. 
GIBSON    CITY— 

W.  E.  Da  Vore,  Cy.  Etigr. 
OILMAN- 

A.    D.    ThompsoD. 
GRANITE   CITY— 

Hill   &   Kishner. 


J,    P.    Wertzel. 
HARVEY- 

T.   D.   Hobson.  Cy.   Engr. 
HIGHLAND— 

Louis  Blattner.  Cy,  Engr. 
HILLS  BO  RO— 

.   Davla,    Cy.    Ensr. 


P.  A.  Selber,  Cy.  Engr. 
HOOPBSTON— 

John  Ernst,  Cy.  Engr. 
J  AC  KSONVILLE— 

C.  W.  Brown,  Cy.  Engr. 
JERSETVILLB- 

A.    N.    Embley,   A. 

Wm.   Embley,   Cy.   EJngr, 
JOLIBT- 

H,  A.  Stevens,  Cy.  Engr, 

KANKAKEE;— 

R.   D,   Gregg,  Cy.  Engr. 
KEWANEE— 

John  Eaton  Shepardson.  Cy.  Engr. 
LACON— 

Geo.  F.  Wlghtman,  Cy.  Engr. 
LAGRANGE— 

W.  B.  Ewlns. 

Geo.  W.  Waits,  Cy.  Engr. 
LASAITLB— 

C.   M.   Rlckard,  Cy.  Engr. 


John  Brankey,   Cy.  Engr. 
LEW  I  STOW  N— 

Edward  Feaster.  C^.  Hngr. 
LINCOLN— 

D,    L.    Braucher, 

J.  M.   Deal. 


Hiram    Edus,    Cv.    Engr. 
UACOMB— 

Cephas   Holmes,   Cy.    Engr. 
MATTOON— 

A.   C.    LoomlB. 

W.  Ed.  Millar,  City  Engr. 
MOLINEl- 

Olof  Z.    Cervln.    Areh, 

H.  G.  Paddock,  Cy.  Engr. 
MOMENCE— 

J.    I,    Clark. 
MONMOUTH- 

Prof.  T.  3.  MoClanahan. 

J.  Ed.  Miller,  Cy.  Engr. 
MONTICELLO— 

W.    P.    Lodge. 

J.   W.   Wiley,   City  Engr. 
MOUNT  CARROLL- 

John  H.  Warfleld,  Cy.  Engr. 
NORMAL— 

Jas,  G.  Melluiah,  Cy.  Bngr. 
OAKTARK— 

R.  A.  Carpenter,  City  Engr. 
OTTAWA— 

J.  F.  Richardson,  Jr. 


D.  H.  Jansen. 


C,   G.  Anderson,  24  Arcade  Bldg. 
H.  E.  Beasley,  Cy  Engr. 
Henry  Caaams.  Sas  Keetale. 

C.  M.  Dolan,  238  Hancock  St. 

W.  C.  Evans.  100  T.  M.  C.  A,  Bldg. 
Ha,mian  &  Hewitt,  Arcade  Bldg, 

D.  H.  Maury.  Water  Works  Co. 
Nathaniel      B,      Perry,    BOT    Niagara 

Bldg. 
PETERSBURG- 

Charles  Anderson, 

Wm.  Leatson. 

Geo.   W.    Smith,    Cy.   Engr. 
PONTIAC— 

P.  P.  Knight,  Cy  Engr. 
qUINCT— 

Enoch  R.  Chatten,  2Ufl  Maine. 

P.  A.  Grocer,  City  Engr. 

TergUBon  A.  Grover,  City  Hall. 

Fred'k  Hancock,  123^  S.  3d  St. 

George  Wolcott,  2283  Hampshire, 
ROCKPORD— 

Edw.  Main,  City  Engr. 

C.  C.  Stowell. 
ROCK  IBLAND- 

Wm,  A.  Daillng.  County  Burv'r, 
RUSHVILLE- 

John  8.   Bogby,  City  Engr, 


W.  M,  Hay,  County  I 
SAVANNA— 
J.  P.  Plattenborier. 
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SHELBYVIIiLE- 

B.  L.  Brown. 

L.  E.  Fish. 
SPRINGFIELD— 

Allen   EnoB. 

Frank  H.  Hamlllon, 


John  G,  Palmer.  Cy.  Bngr. 
L.   L.   Wheeler. 
STREATOK— 
A.  W.  Allen. 
■      W.  B.  Binson. 

SULLIVAN-        ■ 
H.   M.    Hay  don. 


Culver  Elec.  Co. 

H.  C.  Niles,  City  Engr. 
UHBANA— 

Fred  Brown. 

R.   Z.    Gill.    . 

Joa.   W.  Royer,  City  Engr. 
WAUKEGAN— 

H.  L.  Bowen,  City  Engr. 
WHEATON— 

Allen  T.    Russell,   City   Engr, 

Charles  A.Prout. 
WHITE  HALI^ 

T.  A,  Chapln. 
WILMETTE— 

E.  B.    Gage. 

V.  B.   Roberts,  Cy.  Eagi. 
WOODSTOCK— 

F.  H.  Oppergelt. 

Wm.   Wienke,  City  Engr. 

ikdiaha. 

albxandria- 

J.  a.  Humphrey .  Cy.  Engr. 
ANDERSON— 

Morton  H.    Downey. 

Harry  H.  RogerB,  Cy.  Engr. 
AUBURN— 

J.  J.  Van  Auken,  Cy.  Bngr. 


A.  Qridley. 

Lee  Walters,  Cy,  Engr. 
BEDFORD— 

G.  C.  Houston,  Cy.  E^r, 
BLOOMTNGTON- 

Lew  E.  Deckard,  Cy.  EnKr. 
BRAZIL- 

D.  A.  Sherfey,  Cy.  Engr. 

Gua  atevenhart. 
BROOKVILLB- 

Cha^.  Bradburn, 

John  Burkhart. 

Joa.  Dudley. 
CAMNELLTON— 

Geo.  Mlnto,  Cy.  Bngr. 
COLUMBIA  CITT- 

ArvllluB  N.  Miller. 

Eph.  K.  Strong.  Cy.  Engr. 
COLITMBUS— 

Levi  Hege.  Cy.  Bnir, 

W.  H.  Right. 


CONNBRSVILLE- 

Karl  Hanson,  Cy.  Engr. 
CRAWFORD8VILLE- 

Fred  Hoffmau. 

W.  F.  Bharpe. 

E.  a.    Simpson.   Cy.    Engr. 
James  M.  Waugh  . 

CROWN  POINTV 

Geo.   W.    Fisher. 

Frank  Knight. 
DANVILLE— 

Wm.   P.   Pranklln.  Cy.  ElnKr. 
BECATUR- 

H,  B.  Knoff.  Cy.  Engr. 
DEiLPHI- 

John  W.  Fawoett. 

Wftde  P.  Thompson.  Cy.  Bngr. 
DUNKIRK— 

W.  H.  Badders,  Cy.  Ener. 
ELKHART— 

D.  F.  Cordrey,  City  Bngr. 

L,  E.  Hitchcock. 
ELWOOD— 

John  Plnan,  Jr..  Cy.  En«r. 
B  VANS  V  ILL  E— 

Chas-  C.  Genung.  Court  House. 

Miles   L.  Saunders,  Cy.   Bngr..  City 
Hall. 

Jamea  D,  Saunders,  SIO  U.  3rd  St. 
FORT  WAYNE— 

F,  M.  Randall,  Cy.  Engr. 
FRANRFORT— 

ChaB.  E.  Cheney.  Cy.  Bngr, 


E.  L.  Mlddleton.  Cy.  Bngr. 
QA8   CITT- 

J.  J.  Leonard.  Cy  Bngr. 
GOSHEN— 

John  L.  Cooper,  City  Bngc. 
GRE  BNC  ASTLB— 


Cy.  I 


GREENFIELD— 

Will  J.  Cleary,  Cy.  Bngr. 
GREENSBURG— 

J.  W.  Craig. 

Harry  Sandusky. 

I.  A.  Stagg. 

Clyde  Stagg. 
HAMMOND- 

E  W,  Bump. 

J.    F.    Hutton. 

P.   J.   liyons.   City  Btagr. 
HARTFORD  CITY- 

Geo.   T.   Fulton,   Cy.    Engr. 

W.  H.  Harley, 
HU  NTI NG  BU  RGH— 

Henry  Berger.  Cy.  Engr. 
HUNT(NOTON- 

Frank  Guthrit,  Cy.  Bngr. 
INDIANAPOLIS— 

Cknrlea   Curroll   Brown,  83  COBl- 
merclnl  Club  Bldv, 

S.    H.    Brubaker     &     Co.,    A.    &    B., 
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Jndtonnpoff «—  ConMii  ued. 
Lewi*   K.   DbvIh,     113    MonampDl 

Morrla   M.    Dcfreee.   S!  Ingalla   BIk, 
W.   K.   Eldridge.  Stevtnson   BldB. 
Hervey     B.     Fa  (out,    Room    13(Hi    N. 

Delaware. 
David  1.  Gibson,  A,  Law  Bldg. 
John    J.    Ha  1 II  ■  wo  rib,    \mt    Cvm- 
BierciBl  CI  Kb  Bids- 

B.  J.  T.  Jenw,  C'llr  £:>•*'. 

Jos.   I>aycock,  25  W,  Washington  St. 
Henry    A.     Mansfield^  1091    Sttvpnaon' 

B!dK. 
A.  P.  McCarthy.  1518  Deloss. 
"W.  Scott  Moore  &  Son,  A. 
Jaa.   B.    Nelson,   a   Baldwin   Itlk. 

C.  A.  Pequette.  Del.  &  South  t(I«. 
J.  Clyde  Power,  IS  Court  Hous:-. 
Adolph  Scherer,  A. 

Wm.  C.  Smith,  62  When  Bldg. 

Wm.    p.   Smith,  154  E.   Court  St. 

Vonnegut  &  Bohn,  A. 

Frank    Woodbrldge.    30,    120    E,    Mar- 
ket St. 
JEFFERSONVI LU!— 

Victor  W.  Dyon,  Cy,  Engr. 
KENDADLVII.LB— 

Henry  Bortner,   Cy.  Engr. 
KOKOMO- 

JameH  F,  BrufT. 

Jackaon  Morrow,  Cy.   Engr. 

A.    W^.    Smith. 
LAFAYETTE— 

W.   K.   Hatt. 

Melvln  Miller. 

W.  D.   Pence. 

Geo.  H,   Stevenson. 

C.   L.   WagstolT. 

laporte;— 

A.  J.   Mamniero,   Cy.   Engr. 

Hiram   Burner. 

M.   J.  Henock. 
LAWRENCEBURO— 

G.   W.  Loeber,   Cy.   Engr, 
LIGONIBR- 

E,  B.  Gerber,  Cy,  Engr. 
LEBANON— 

John  Fulwider,  Cy.  Engr. 
LOGAN8PORT— 

Bridge  City  Construction  Co.,  Blddie 
Island. 

Henry  F,    Coleman,  S22  3d   St. 

W.   A,   Osmer.   Cy.   Engr. 
MARION- 

1*  M.  Overman,  Cy.  Engr, 

A.  R,  Smith. 
MARTiNSVILLE- 

F,  A.   Gasobi',    Cy.    Engr, 

MICHIGAN  CITY— 

C.  K  Combs. 

H.    M.    Miles.   Cy,    Engr. 
MITCHELL- 

Wm.    M.  James,   Cy.    Ener, 


MONTICBDLO- 
IV vb   V.   BHBbBell. 

MUNCIE- 
Toney  C,   Hefel,    Little  Blk.,  Wfik  B, 

Main. 
y.    H.    H.    Wood,   Cy.      Engr..  Court 
House. 
NEW  ALBANY— 

Samuel  Mann.  Cy.   Ener. 
NEW  CASTLB- 

r  Mineslnger,  Cy.  Engr. 


PEBU— 

Michael  Horan,  Cy.  Engr 
PLYMOUTH— 

John   Butler,  Cy    Eng- 
PORTLAND— 

A.  J.  Frost,  Cy.  Engr. 
PRINCETTON— 

G.  M.  Emmereon,  Cy.  Engr, 
RENSSELAER- 

H.  L.  Gamble,  Cy.  Er,gT. 

J.    C.    Thrawls, 
RICHMOND- 

Sackett  &   Howard. 

H.  L,  Webber,  Cy.  Engr. 
RISING  SUN— 

Geo.   B.  Gibson's  Sons. 

Hunter,  Harris  &  Co. 
ROCKVlId^E— 

Claude  Ott,  Cy,  Qigr. 
RUSHVILLE- 

Wllllam   Dill,   Cy.   Engr. 

Geo.   R.    Kelley. 
SEYMOUR- 

Geo.  Siagle. 
SHELEVVILLE— 

J,  H.  Phillips.  Cy.  EngT. 
SOUTH  BBND- 

A.  J.  Hammond,  Cy.  Engr. 
John  F.   Meighan. 

SPENCER— 

T.    Guy   Pleraon. 
TELL  CITY— 

J,  M.  Cooper  &.  Sons. 

Geo.    MInto,   Cy.   Engr. 
TERRE  HAUTE— 

W.  H.Floyd. 

Geo.  R.  Grlmi 

Harris   &   Paige. 

V.  K.   Hendricks. 

B.  McKeen. 
Chas.   Scott. 
Geo,   H.   Simpson, 
Ralph  Sparks,  Cy.  Engr. 
Vrydagh  &  Co..  A 

TIPTON— 

Ira  F.  Crall,   Cy.  Engr. 
UNION  CITY- 

S.    R.    Bell,    City  BUgr. 


!1  Ohio. 
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VALPARAI80- 

Thos,  H.  Carver. 

CliHa.  F.  L>embke. 

Henry  Rankin,  Cy.  IDngT. 
VSVAY— 

Ernest  Danglade. 
VINCBNNES- 

Jere  Herahey,  Cy,  Eagp. 

Joe.  Herahey. 

John    BodKera. 

A.  C.  Stolker. 

J.  8.  Siillcer. 
WABASH— 

Robert  F.  Woods,  Cy.  raigr. 
WARBAW— 

W.  Y.  Chamberlain.  Cy.  Bngr. 
WA8HINQTON- 

Edward  C.  Fatlh,  Cy.  Bngr. 

Qrant  Faith. 

W.  B.  Poland. 

T.  J.    Smiley. 
WEST  LAFAYETTTE- 

P.  C.  Vawter,  Town  Eagr. 
WttlTING- 

W.  F.  Bridge. 

James  Kva.na. 
WINCHESTER— 

Chas.  C.  Yunker,  Cy.  Bngr. 

lO'WA. 

ALOONA- 

P.  H.  Conner. 

W.  B.  Metcalt,  City  Enar, 
BURUNGTON— 

a.   Dwight    Eaton. 

JB.  A.   Btcece.  Cy  OlDVT. 
CEDAR  FALLS— 

U.  L.  Newton,  Cy.  Knw. 

Jas.  Robinson. 
CEDAB   RAPIDS- 

Boynton  ft  Warrlmer. 

a.  H.  MeiTtdeth,  aty  Engr. 

Wardle  &  TeaKer. 


,  City  Bngr. 


J.  B.   Plngi 
CLINTON— 

Chas.  P.  Chase,  Cy.  Bngr. 

Iowa  Englneertng  Co. 

August  Sctinell. 
CODNCIL  BLTJFPB— 

C.  E.  H.  Campbell. 

8.  L.  Btnyra.  Cy.  Bngr. 
DAVENPORT- 

C.  H.  Bauck^ 

C.  E.  Francis. 

W.  A.  Q.  Olshausen. 
C.  E.  Sheriff. 
BBS  M01NB3- 
C.  C.  Cross  &  3on. 
Jackson  &  Moss,  la.  Loan  &  Trust 

Bldg. 
Geo.  M.  King,  City  Bngr. 
W.  D.  Lovell.  Equitable  Bldg. 


Det  JlfiUnei— Continued. 

B.  Sctarelner,  lUS  Maple,  E.  &  A 
DUBUQUB- 

B.  C.  Blake.  Cy.  Engr. 

G.  B.  etrlckler. 

Matthew  TschlrgJ.  Jr.,  46  Henlor 
ESTHERVILLB— 

R.  B.  Callwell,  City  Bngr. 

Jeffries  &  Miller. 
FT.    DODGB- 

J.  H.  Albright. 
GR  INN  ELL— 

n.  M.  Blaln,  Cy.  Bngr. 
IOWA  CITY- 

Loule  E.  Lyon,  TIG  Van  Buren. 

Chas.  B.  Magowan,  Cy.  Bngr. 
IOWA  FALia— 

Wm.  Kane,  Cy.  Bngr. 
KEOKUK- 

J.  Ross  Robtrtaon,  Cy.  Gngr. 

Q.  U.  Walker. 
LB  HAItS- 

J.  W.  Meyers.  Cy.  Bngr. 
MALVBRN- 

J.    Deardorf,   Cy.    Bngr. 
MABON  CITT- 

I.  E.   Stanley. 

F,  P.  Wilson,  Cy.  Bngr. 
NEW  HAMPTON— 

A.  D.  Bowen,  Cy.  Engr. 
OSAGE— 

W,  Whalen,  Cy.  Bngr. 
08KAL009A- 

John  A.  Shannon,  Cy.  Engr. 
RED  OAK- 

E.  Clever.  Cy.  Engr. 
SHBLDON- 

Frank  E.  Wade. 
810UX  CITY- 

Burkhead  &  Reese. 

Henry  Fisher. 

W.    W.    Beach. 

J.  M.  Lewis,  Cy.  Engr. 

L.  F.  Wakefleia. 
STUAHT- 

J.  R.  Caldwell. 
VINTON- 

J.  A.   Brown,   Cy.   Engr. 

B.  LStlcferay  , 
WATERLOO— 

M.  It.  I)«iTloD,  Or  Ensr. 

^aw  &   Shaw. 
WAVERLT- 

H.  S.  Hoover.  Cy.  Engr. 
WEBSTER  CITY— 

J.  R.  White. 

E,  E.  Fox. 
WHAT  CHEER— 

H.  L.  Campbell,  Cy.  Engr. 

KANSAS. 

ARGBNTINE- 
J.  H.  Lasley,  Cy.  Bngr. 
,  (,j,j,Y_ 
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GHANUTK— 

J.    W.  Pratt,   Cy.   Bngx- 
CHERRTVALE— 

S.  li.  HIbbEtrd,  City  Sngr. 
CHETOPA— 

J,  H.  Baiuon.  City  Bukt. 
CLAY  CENTER— 

Newton  Allen,  City  Eagr. 
CONCORDIA— 

8.   P.  McCrary,   Cy.,  Bngr. 
COUNCIL  GROVE— 

T.  B.  Haalam. 
EL  DORADO- 

Jno.    H.    Austin,    Cy.    Bngr. 
EMPORIA— 

.   Cy.   Bngr. 


C.  W.  Saulres. 
PORT   SCOTT- 

James  Burton,   Cy.   Bngr. 
GALENA— 

F.   M.   Anderson. 

W.    H.    Duncan. 

J.  B.  Hodgdon,  Cy.  Engr. 
GARNBTT- 

John  A.  Rankin.  Cy.  Eogr. 
GIRARD- 

S.    P.   ChriHtian,   Cy,    Engr. 
HIAWATHA- 

C.   P.   Beecher,  Cy.   Qigr. 
HOLTON- 

Walker  Talbert,  Cy.   Bngr. 
HUTCHINaON- 

F.  H.  Carpenter. 
INDEPENDENCB- 

J.   Phe!an,   Cy.   Bngr. 
lOLA- 

J.    H.    Harris.   Cy.   Qigr. 
KANSAS   CITY- 

Lesley  &  Barclay,  612  Minn.  Ave. 

C.   L.   McClung,  2112  N.  10th  St. 

S.  G.    McLoon,   Cy.   Engr. 
LAWRBNCB- 

Holland  Wheeler,  Clly  Engr. 
LEA  VBN  WO  RTH— 

C.   F,  Greever,  Cy.  Bngr. 

M.  D.  Parltn. 

F.   C.   Walte. 
MARYSVILLE- 

John  Braly,  City  Engr. 
OLATHE— 

Fred   Pickering,  Cy.  Engr. 
OSAGE  CITY— 

Gust.  Johnson,  Cy.  Engr. 


E.  B.  Baylesa.  Cy.  Bngr. 
J.  M.  Fleming. 
John   McKane. 
OTTAWA— 
Geo.    P.    Waahbum. 
Jas,   A.    Service.   Cy.    Engi 

N.  J.   RoHcoe,  Cy.  Engr. 
PARSONS— 
M.   C.  GaKey,  Cy.  Engr. 


PITTSBURG— 

C.  G.  Walte.  Cy.  Bngr. 
ROSED  A  LB— 

Wm.  Barclay,  Cy.  Engr. 
SALINA- 

O.   P.   Hamilton.   Cy.   Bngr.  ' 
STERLING— 

A.  L.  Olmstead.  Cy.  E^ngr. 
TOPEKA— 

Wm.   H.   Barnes. 

Jaa.  Dun. 

H.  V.   Hinckley. 

Holland  &  Bpirea. 

W.  B.  Storey,  Jr. 

Wra.  Tweddlo. 

P.  L.  Wise,  Cy,  Bngr, 
WELLINGTON— 

C.  L,  Roberts.  Cy.  Bngr. 
WIER  CITY- 

Jno.  R.  Braldwood,  Cy.  Encr. 
WICHITA— 

H.  L.  JackBOh.  Cy.  Bngr. 
WIWPTELD- 

J.  S.  Boynton,  Cy.  Bngr. 


ASHLAN1>- 


KBNTUCK't. 
Cy  TDagr. 


BELLE  VUE^- 

J.    A.    Rabbe.    Cy.    Bng.,    IIS   Taylo 
Ave.,  P.  O.  Newport. 
CARHOLTON— 

A.  T.  HltCh^dl. 
COVINGTON— 

W.  E  Gunn,  Cy.  Engr. 
E.  O.  Young,  Cy.  Engr. 
CYNTHIANA— 

B.  F.  Allen. 

J.  R.  Poinde»ter,  Cy.  Engr. 
DANVILLB- 

C.  Breckenrldge, 
DAYTON— 

J.  A,   Rabbe,  Cy.  Bngr.,   F.  O.  New 
port. 
EARLINGTON— 

B.  W.  Robinson,  Cy.  Bust. 
FRANKFORT— 

Robt.  A.  Fraier.  Cy.  Eagt. 

B.  Marshall. 

D.  M.  Woodson. 
HARROD3BURG— 

I>,  Castleman,  Cy.  Bngr. 
HENDBR80N— 

B.  H.   KImmel,  Cy.   Bngr. 
HOPKINBVILLB— 

John  A.  Twyman.  Cy.  Engr, 
LEBANON— 

J.   F,   Barker. 

R.  W.  Blokett,  Cy.  Engr. 

H.   H.   Carter. 


E, 


■.  Wise 


LEXINGTON— 
Clarke  &  Howard. 
P.  F,  O'Neill,  City  Bngr. 
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LOUIBVILLE>- 

C.  Herraany,  B49  3d  St. 

John  McLcod,  National  Bank  Bids. 

J.  8.  Minor  &  Son,  ■106  3A  St. 

M.  Morris.  16  Norton  Bids. 

Clarence  W.  Parsona,  Cy.  Engr, 

P.  H.  Porter,  Columbia  Building. 

Simon  ShulhaFer,  510  Glh. 

Wlllard   &   Cornwell,     SW     Columbia 
I      Bldg. 
MADiaONVlLLE— 

Chas.  Seymour,  Cy.  Engr. 
«A  r  FIELD— 

J.  N.  Cm  Chile  Id. 

T    J,   Murphy,   Cy.   Engr. 
,  MORGAN  FIELD— 
'    Sam  Boehm.  Cy.  Engr. 
' NEWPORT— 
,    W,  L.   Glazier,   Supt.   Pub.  Wks. 

B,   R.    Morton,   Cy.   Engr. 
I  OWENSBORO— 
\    A.   KilUsn. 
I    E.  B.  Bhiarr.  Cy  EnsF. 

H.  M.  Talbott. 

PADUCAH— 

B.    R      Davlii- 

J.  w.   HoBklna. 

W.  W.  Lyon. 

J.   H.    WllcoJi,    Cy.    Engr. 
HICHMOND- 

G.  W.   Dearlnger,  CUy  Engr. 
;8HBLBYVrLLE— 
.    C,  Sullivan.  Cy,  Engr. 


.   I.  W.  Sylveater,  Cy.  Engr, 
I  BATON  ROUGB— 

R.  Swart,  Cy.   Bngr. 
LAKE  CHARLES- 

Qeo.  O.  Elms,  Cy.  Engr. 
MONROE- 

a  W.   Hill,  Cy.  Engr. 
KEW   ORLEANS— 

L.  A.    Bechnel,   7M  Hennen   Bldg. 
;    Alonzo  C.  Bell,  213  Carondelet  St. 

LlnuH  W.  Brown,  711  Carondelet  St, 
,  Coleman  &  Malochee,  121  Carondelet 
I       St. 

i    Daney  &  Waddlll,  337  St.  Charles  St, 
I    Wm.   Iv.   Dearborn,   531  Canal   St, 
j    Rathbone  E.  DeBuya,  *21  Carondelet 

:   aaney  Q.  Deruie,  8«6  Qravler  St. 

i    G.  a.    EacI,   ae  Carondelet   St. 

I    Pord,  Bacon  &  Davia,  2(M  Carondelet 

St. 
I   B.  M.   Harrod,  City  Hall. 
1    W.  J.  Hardee,  Cy.  Engr. 
!    Prank  M.   Kerr,  226  Carondelet  St. 

L.   B.    Lion,   1010  Burgundy    St. 

Prederiok  T.  Llewellyn,  1012  Hennen 


St. 

GuHtave  Maase,  82.  Hennen  Bldg. 

John  M.  Ordway,  3126  Chestnut. 

Aug.      F,      Slangerup,    204   Oodchaux 
BldK- 

Hunter  Stewart,  225  Carondelet  St. 

George  E.  Surgi,  S06  Oravler  St. 

G.  D.  Von  Phul.  2S3  Magadne  St. 

F.  H.  Waddlll,  Masonic  Temple. 

W.  B.  Wright,  20  City  Hall. 
OPBLOUSAS— 

T.  Georve  CliaclieT*'. 

-WlUtB  Richard,   Cy.    Engr. 
SHRBVBPORT- 

J.  R.  Barbour,  :i>  'L'exas.  St. 

W.  R.  De  Voe,  330  Fannin  St. 

F.  W.  Kane,  T.'i  Milam  fit.' 


:.  Mori< 


'.IS  It 


MAINS. 

AUGUSTA^ 

W.   B.   Getohell,  I'if    Engr. 
BAJIGOR- 

Frank  L,  Maraton,  Cy.  Engr. 

G.  8.  Vlcery. 

Geo,  H.  Hamlin. 
BATH— 

ChaiJ  A.  Corliaa,  Cy.  Engr, 
BOOTHBAY  HARBOR— 

Richard  Latter.  Cy.  Engr. 
CALAIB- 

WUIlH    McAlltater,    Cy.    Engr. 

Ben  J.  Gardiner. 
CARROIJ^TON— 

=     ^    Steele.   Cy.   Engr. 


I.  W.  Barbour.  Cy.   EiiBr. 
DOVER— 

C.    F.    Hurd,    Cy.    Engr. 
BABTPOBT- 

C.  B.  Dow,  Cy.  Engr. 
POXCROFT- 

Herman  B.  Marl  In. 


Frederic  Danforth,  iOL  Water, 
LEWaSTOT^— 

Jno.  A-  Jones.  Cy.  Engr, 
MACHIAS— 

H.  R.  Taylor,  Cy,  Bngr. 
MADISON— 

C.  H,  Humphreys.  Cy,  Engr, 
OLD  TOWN— 

Stephen  J.  Bussel!,  Cy.  Engr. 
ORONO— 

a.  H.  Hamlin, 
PITTSFIELD— 

Prealon   Hervey. 

D.  M,    Parka,   Cy,   Engr, 
PORTLAND— 

Geo,   N.  Fernald,  CV-  Engr. 
lUstey  &  Cummlngs. 

E.  C.  Jordan. 
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:  THOMASTON— 

1     J.   A.    Oreiehton   &   Co. 

J.  O.  Cushlne  &  Co. 
:  WATERVILLE— 
:    Ira  B.  GetcheJI.  City  Bngr. 
MARYLAND. 
BALTIMORE-  ' 

Henry  Adams,  Equitable  Bldg. 

Kenneth  Alien,  SM  Equitable  Bldg, 

Josiah  L.  Blockwell,  229  E.  German. 

LoulB  Duncan.   Equitable   Bldg. 

B.  T.  Fend  all,  Cy-  Ener. 

Herbert  Qeer,  Equitable  Bldg. 
'     J,  E.  Grelner,  M..  Royal  Sta. 

F,  H.   Hambleton.  8  aouth  St. 

BldK. 
:      HIU  &  Quiek.  Equitable  Bldg. 

Wm.    L.    Kenly,    Ctty    Hall. 
I     Chaa.   H.   Latrobe,    Merchants'    Bk. 
I        Bldg. 

I      R.    Parker-McCormlck      Co.,    110    St. 
I        Paul. 
CRISFIBLD— 

W.  M.  Riggin,  Cy.  Bngr. 
CUMBERLAND— 
!      D.  F,   Lefevre,  Cp.  Engr. 
i      Jno,  Schmidt. 
I  ^  Jas.  Shrlon. 
i   FROSTBTJHQ— 
!     C.  G.  Wataon,  Cy.  Ensr. 
HAGERSrrOWN- 

J.  E.  Hughes,  Cy.  Engr. 
POCOMOKB- 

Richard  Burdlok,  Cy.  Engr. 
BAUSBURY- 

E  auman,  Cy.  Bngr. 


MAsaACHusni-rs. 

BBVBRLT- 

Wm.   J.   Berry. 
BOSTON- 

Aberthaw  Construction  Co.,     7 

change  Place,  Room  61 
Alton    D.    Adam.-,    Box    1377,    Bos 


EM  ward   P.   Adams, 


:   State.    Room 


Henry  S.  Adams.  53  State.  Room  542, 
J.  Henry  Adams,  13«  Congress. 
Aspfnwall   &   Lincoln,     3     Hamilton 

Plaue. 
Wm,  O.  Badger,  1140  Columbus  Ave. 
T.  Howfird  Barnes,  7  Water  St, 
Barnes,  Ruffln  Co.,  218  Tremont. 
Chas.  H.  Bartlett.  9  Concord  Sq. 
W.  C,  Bates,  94  Green.  J.  P. 
C.  F.  Baxter,  IB  Court  8q„  Room  72. 
Bay  State  Dredging  Co.,  19  High. 
Bell  &  Co.,  24  Warren,  Box  R-  3S- 
E  W.  Bowdltch.  SO  Devonshire. 
Dexter  Brackett.  3  Ml.  Vernon. 
Wm.  H.  Bradley,  53  State.  Room  642, 
Luther  Brlgge.  7B  Milk.   Bonm  27, 
Frederick  Brooks,  31  Milk,   Room  302. 


Builon—Cunliiitied. 
V.'.  M,  Brown,  Jr.,  20  Pemberton  Sq. 
Thoa.  8.  Burr,  53  State,  Room  639. 
Edw.  A.  Buss.  85  Water,  Room  SB. 
J.    L.    Bryne   &   Co.,    131   Devonshire, 

Room  29. 
J.  H.  Burt  &  Co..  1«17  Blue  Hill  Ave. 
C.  H.  Butting  &  Co.,  64  Federal. 
George  R.  Cary,  Z.  Old  Court  House. 
Howard  A.  Carson.  20  Beacon  St. 
Charles   Carr,   7   Exchange. 
W.  B.  Carr,  23  Court,  Room  218. 
H.  H.  Carter. 
Freeman    C.    Cofnn.    53    State,    Room 

S2«. 
Ethan  R.  Cheney,  1*6  Devonahlre. 
John  E.  Cheney. 
Ed.  A.  Clark,  170  aumroer. 
Wm.  L,  Clark.  17  Milk,  Room  SB. 
Frank     Q.    Cohurn    &   Co.,    923     Tre- 
mont Bldg. 
John  C.  Coleman  &  Son,  IB36  Colum- 
bus Ave. 
Collins  &  Ham,  119  Boston. 
John  Connors,  8  Danube. 
Continental      Construction      Co..      170 

Summers, 
W.   W.    Cooley, 

A.   B.   Corlhell,  220  South   Sta. 
Coughlan  «  Ryan,  280  Columbus  Avo. 
J.   Crane,  111  Cambridge  Alls. 
Henry  D.  Crane,   Powell  St„  opIX  701 

Dorchester  Ave. 
Joshua     Crane,     Jr.,     1122     Tremont 

Bldg. 
J.  B.  Dacy,  110  Mlnot. 
Charles  H.  Davis,  14  State, 
Edgar  S    Dorr,  30  Trgmont. 
Arthur    Eappleyard,    60    State,    room 

Eastern  Dredging  Co..,     2S     CongreSH 

Wm.  C.  Edwards,  113  Devonshire. 
The  C.   H.  E^gle  CO.,  17  Cenral. 
Chaa.  D.   Elliott,  31  Exchange  Place. 
Clarence  S.  Kills,  B3  Slate.  Room  828. 
John  W.  Ellis.  178  Devonshire,  Room 

Emery   A   Stuart,    166   Devonshire. 
George  B.   Evans.  SB  Milk  St. 
Arlhur  G.   Everett,  A,  S3  Devonshire 

St. 
B.    W,    Bverson   &    Co.,     166     Devon- 

Lorlne    N.    Farnum.    53   State,    Room 

419. 
Burton  R.  Felton,  1121  Tremont  Bldg 
Clarence  T.  Pernald,  101  Milk. 
Desmond  FltzGerald,  3  Mt.  Vernon. 
Charles  W.  Folsom,  30  Tremont, 
Frank  A.  Foster,  34  School,  Room  43. 
John  R.  Fr9ema.n,  ,11  Milk,  Room  63. 
HolUs    French    &    Allen    Hubbard,    3 

Hamilton  PI. 
French  &  Bryant,  4  State. 
Harry  Arthur  Prink,  23  Plnckney. 
Joseph  P.  Frizell.  60  Congress. 


,C<H«IC 
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5  Water,   Room 


Jos.  L.  Gooch,  168  Devonshire,  BtH^m 

H.  Oore  &  Co.,  54  KHby.  Room  i. 
Gow  &  Fobs,  8  Eichanee  Place. 

B.  H.  Gowlng,  95  Mllli  St. 
Arthur   F.    Gray,   53  Slate. 

C,  Q.   Hall  &  Son,  7  Eichansa  PL, 
Room  43. 

Frederick    P.    Hall.    85 


E.  A.  W.  Hammatt,  53  State.  Room 

Henry  A.  Hancox,  258  Waah. 
W.  E.  Hannan,  S4  School.  Room  19. 
H.  A.   Hanecom  &  Co..  5S  State. 
Harrtman  Brothers,  40  Water,  Room 


Ephralm  Plarrington  &  Co.,  60  State- 
Louis  E,  Hawes,  73  Tremont  St, 
George  Hayes  &  Co.,  95  Milk. 
C.  Atherton  Hlcka,  501  Tremont  Elder, 
Thos.  B.  Htnd,  19  Milk. 
Arthur   Hodgea,    S    Exchange    Place. 

Room  8. 
Gilbert  Hodges  Co..  60  State. 
Holbrook,    Cabot   &    Daly,    1140  Tre- 
mont Bldg. 
Albert  H.  Howlana,  60  CoHBresa. 
Wm.  B.  Hoyt. 
C,  8.  Humphreys. 
Charles  C.  Hutchinson,  152  State. 
Hydeft  Sherry,  15  Court  Sq.,  Room  44. 
WiniBin   Jaekaon.    £^7  E^nvr..    SO 

C1(T  H>ll. 
David  H.   Jacobs  &  Son,  166  Devon- 
Johnson  Brothers,   166  Devonshire, 
Jones  a  Meehan,  1  Beacon,  Room  83. 
Arthur  D.    Jones,    76   Kingston. 
William    Kelly,    366   W.    Broadway. 
W.  H.  Keyes  &  Co.,  95  Kllk  St. 
G.    A.    Kimball,   101   Milk, 
Richard    D.    Kimball,    34    Merchants 

Edward  H,   Ketfleld,  S3  State.  Room 

1104   A, 
John  T.  Langford,  70  Kllby,  Room  39. 
Lawler  Brothers,  m  city   Sn. 
Albert  A,  Llbby  &  Co.,  79  Milit.  Room 

36, 
Thomas  J,   Lyon,   166  Devonshire. 
Angus  MacDonald,  95  Milk,  Room  15, 
Mack  &  Moore.  22  CTiapman  Place. 
Hentr  Manley,   51   City   Hall. 


Earner  Q.  Mann,  12  Pearl  SL 
Walter  H.  Mansfield.  64  Kllby  St 
Henry  H.  Marden,  2S  E 
L.    K.    Marsti        "    ~ 
Elmer  Q.  Mann,  12  Pearl. 
Walter  H.   Manstleld,   B4  Kllby. 
J,  W.  McArdle,  35  Milk,  Room  16, 
John  N.  McCllntock,  S9  State  BL 
McCllntock  &  Woodfall.  16  Court  Sfl, 
McHale  &  O'Connor,  16  City  3q. 
Allen  Mcintosh,  166  Devonshire. 
A,  McMurty  &  Sons,  16  Sh^rd. 
McNeill  Brothers,  196  FreeoorL 
Charles  H.  Mead,  39  Court. 
Uead.  Mason  &  Co,.  520  TremonL 
Leonard  Metcalf.  14  Beacon  8t 
Metropolitan  Contracting  Co,.  95  UUl 

Room  68. 
PranUlln    M,      Miner,    25    Old     Couil 

Moore  &  Co,,  36  Milk  St,,  Room  (3. 
Charles  Morton,  53  State.  Room  828, 
Houlton  &  O'Mahoney,   209  Washlnj- 

Neale,  Preble  &  Co,,  1<«  DevonsUre, 
NororosB  Brothers,  1143  Tremont, 
O'Brien,  McHale  &  Co..  16  Clly  9g, 
O'Brien  &  Sheehan.  16  Clly  Sg, 
Orne  &  Dawreace,  95  Milk, 
Osborn,  Company,   41  Ames, 
W.  A.  Pay  son.  354  Blue  Hill  Ave, 
Chas,  A.  Pearson.  21  City  Sq, 
Charles   C.    FerHlns.    25   Old   H)ur>, 
Pierce  &  Barnes,  T  Water. 
Wm.  Pray,  16«  Devonshire. 
Wm.  Gibbons  Preston,  A„  186  Devon- 

Hhite  St. 
John  H,  Proctor,  73  Elmira. 
Ralph  A.  Qulmby,  B3  State, 
James   H.   Roberta  &  Co,.   137  "ort 

land. 
Frederick  L,    Rice.  125   Milk. 
George  S,  Rice,  35  Milk,  Room  73, 
John  H.  Rice,  79  Milk  St. 
Roebling  Construction   Co,.  178  Dev- 

Joseph  Ross.  ££  School  &  VX  Devon- 

W,  A.  &  H.  A.  Rn''^  42  Dulow  Roi; 

&  166  Devonshire, 
Thomas  A,  Rowe  &  Co,,  209  Wash. 
Wm,  L,   Rutan.  71  Wareham, 
Edward        Sawyer,        60        Congress, 

Room   3, 
Walter  H,  Sawyer,  60  Congress, 
Wm,  H,  Sayward,  166  Devonshire. 
W,  J,  C,  Semple,  2B  Old  Court  House. 
Edw,  S,  Shaw,  12  Peari, 
James  F.  Shaw  &  Co..  8  Congress. 
George  W.  Sherman,  53  State. 
W,   F.    Sherman,  27  State, 
Sherman   &   Martin.   163   Dartmoutb- 
Frank  K  Sherry.  15  Court  Sq,  rm,  * 
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Franklin   A.   Snow,  166  Devon^iire. 
anow  &  Barbour,  1121  Tremont  Bldg. 
Snow  &.  Humphreys,  85  Water,  Romn 

G2. 
Otto  Sonne,  68  Devonshire,  Boom  20. 
Soule,   Dllllngharo     &   Co..   8  Oliver, 

Roam  83. 
Edw,   B.   SteHrne,  IS  EJuchaoge. 
F.    P.    Stearns.    3    Mt.    Vatnon. 
Robert  H.   Sutherland,  62  Murdock. 
Sylvealer     &     Cooper,     73     Exchange 

Taylor,'  Catr  &  Andrews,  64  Federal 

Luelan  A.  Taylor,  TIB  Tremont  Bldg. 

a,  a  TInkham,  City  Hall. 

Fraocla   A.    Tracy,   39  Court. 

C.  K   Trumbull  4  Co.,  1121  Tremont 

Bids. 
Fred-k.  Tudor,  96  Milk  St. 
Edmund   K.   Turner,   53  State,    Room 

m. 

John  Turner  &  Co.,  1»  Milk.  Boom  34. 

Van  Brunt  &  Sowf,  A, 

R  Van  Vleel.  34  Oliver, 

Clark  B.  Varney.  4S  School.  Boom  10. 

H.  L.  Varney,  A. 

Warren  Brnthern,  143  Feilrrfll  St. 

Webber  &  Smith,  53  Stale. 

Whldden  &  Co.,  *3  Milk,  Room  3. 

Whitman  &  Howard,  86  Devonshire, 

Room  23. 
Frank    O.    Whitney,    25      Old      Court 

E.  P.  Whltten,  t  Hamilton  Place. 
William   Wheeler,  14  Beacon. 
Wm.  H.  Whitney.  15  Court  Sq. 
8.    D.    Wellcutt    &    Son,    186    Devon- 


shire. 
Edw. 
542. 


William; 


J    State,    Room 


Henry  W^.  Wilson,  190  Dorchester. 
Herbert  A.   Wilson,  City  Hall. 
C,  H.  W.   Wood  Co..  23S0  Wush. 
S.  Homer  Woodhrldge,  4  P.  O.  Sq. 
Woodbury  &  Lelghton.     180     Devon- 
Worcester       Const.       Co.,     j^     State. 

Room   314. 
Joseph  B,  Worcester,  53  Stiite,  Room 

iim. 

Thos.    J.    Young   &   Co..    SOS   Tremont 
Bldg. 
BRIGHTON— 

N.  a.  Brock,  39  Parsons  St. 

Alfred  T.  Palmer.  60  Fairbank  St. 
BROCKTON— 

Charles   R.   Felton.   City  Engineer. 

Hayward  &  Howard.  15  Green  St. 

White  &  Wetherbce. 
BROOKLINK— 

A.  H.   French.  Town  Engineer. 

French  &  Bryant,  334  Washington  St. 


CAMBRIDGB- 
Prank  H.  Carter,  Cy.  EnKr^s  offloe, 
LoulB  M,  HaBtinga,  City  ESnglneer. 
CAMBHIDGEPORT— 
Frank  A,  Bayley,  133  Austin  St. 
L.  M.  HSBtlngB,  City  Engineer, 
CANTON- 

Frederlck    Endicott. 
CHELSEA— 

Joa.  R.  Carr. 

Alfred  L.  MaggI,  Cy.  Engr. 

J.  H.  Stubbs. 
CHICOPEIE- 

Frank  P.  Cobb,  Cy.  Engr. 
CUNTON— 

H.  A.  Miller. 

Parker  &  Ba,teman. 

T.    F.   Richardson. 

C.  B.  Wells. 
BAST  CAMBRIDGE— 

Francis   H.   Kendall,   lourt   houBB. 
EAST  WALPOLB- 

Edmund  Grover. 
EVERETT- 

C.    Harrison. 

C.   W.    Mason.   Cy.   Engr. 
FALL  RIVER— 

Philip  D.   Borden.  Cy.    Enar. 

Waiter  B,  Noble. 
FITCHBUBG— 

Wro.  K.  Bailey. 

David  A.  Hartwell.  Cy.  Engr. 

Geo.  Raymond. 

Works  &  Brlgga. 
GL/DUCE»rER— 

Wlnslow  L.  Webber.  Cy.  Engr, 
HAVBRHILI.- 

Robt.  R,  Kvans,  Cy.  Engr. 

Nelson  SroHord.  14  Water  St. 
HOT.  YOKE— 

E.  A.  Ellsworth.  7  Main, 

T,   W.  Mann, 
Jas    I/,  Tlghe.  Cy.  Engr. 
Tower  &  Wallace. 
HYDE  PARK— 

E.  A.    W.    Hammatt,     10     Neponaet 

JAMAICA  PLAIN- 

J.  Edwin  Jones. 
LAWRENCE— 

Arthur  D.   Marble,   Cy.   Engr. 

Slostrom  &  Franklin,  316  Essex. 
LOWELL— 

George  Bowtrs.  Cy.  Engr. 

F.  W.   Fornham,  Cy.   Bngr'a  ofBce. 
LYNN- 

Chas.   W.   Gay.  25  Eschange  St. 
J.   K.   Harris.   59  Exchange  St, 
Geo.   I.   Inland. 
Edward  H.  Smith.  Cy.   Ener. 
MALDEN— 
Chas.   G. 


Chas.  C. 


,   Cy. 


r,o,i,,-,-,ih,.GoO(^lc 


Alfred  M.  Wyman. 
WATERTOWN— 

wr.  P.  Ljirnfd,  Town  Engr, 
WBSTBORO- 

B.  C.  Applcton. 
WESTFIELD— 

Thaver  &  MagUl,  Parka  Blk. 

Oren  E.  Parks,  Cy.   Engr. 
WEST  MBDPORD- 

H.  BiBsell. 
WEST  NEWTON— 

B.  ChlliJ,  St.  Comra.  Ofllce. 
I.  T.  Parnham,  Cv.  Engr, 
Henry  D.  Woods,  99  Highland  9 

WEYMOUTH  HEIGHTB- 

Henry  A.  Naah,  Jr. 
WINCHESTER— 

Chaa.  M.  Thompson,  Cy.  Engr. 
WOBURN— 

Prank  B.   Prencti.  Cy.   Engr. 
WOBCESTBR- 

C.  A.  Allen. 
Walter  A.  Gleason. 
Frederick  A.   McClure,  Cy.  Engr. 
A.  C.  Rtae.  \ 

G.  H  White. 
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MARLBORO— 

Jas.  F.  Blgelon,  Cy.  Engr. 
MED FORD— 

Howard  T.  Barnfa,  Cy.  Engr. 

Jamea  O.  Goodwin,  C.  E,  2S  Main  St. 
MELROSE— 

W.   Dabney  Hunter,   Cy.   Engr. 

Lartatee  &  Barry,  6»  Main  SI. 

Walter  C.  Stevena,  Ml  Main  St, 
MILL  BROOK— 

Lawience   Bradtord. 
NANTUCKET— 

JeBse  B.  Snow. 
NEW  BEDFORD— 

Albert  B.  Drak.,  164  WilJama  St, 

George  II.  Nje. 

William  F.  Wllliatns,  Cy  Engr. 
NE  WB  URT  PORT- 

John  P.   Titcomb,  Cy.   Enar. 
NBWTON- 

Irvlng  T.   Farnham,   Cy.   Engr. 
NEWTON  HIGHLANDS- 

Sanford  E.  Thompson. 
NB  WTD  N  VILLE— 

Percy  M.  Blake. 
NORTH  ADAMS— 

John  H.   Emleh.   City  Engr, 

FranWln  B.  Locke. 
NORTHAMPTON— 

E.  C.  &  E.  E.  Davis. 

R.  F.  Putnam. 

Wm.  F.  Pratt,  Jr. 

L.  M.  Thacber,  Cy,  Engr. 
NORTH  ATTLBBORO— 

Frank  T.  Weseott,  Bupt.  Streets, 
PITT8F1EU)— 

Barnes  &  Jenks,  28  West  St, 

Arthur  A.  Forbes,  City  Hall. 

Oeo.  A.  Uurdock,  43  Wahconah  St. 
QUINCY- 

E.   W.   Branch,  G  Adams  Bldg. 

H.  Flood,  1  Adams  Bldg. 

Perry  Lawton,  7  Savings  Bank  BIdg. 

Otis  D.  Rice.  Hancock  House, 

H.  T.  Whitman,  21  Adams  BIdg. 
SALEM- 

MetcaK  &  Ashton.  3»  Church. 
SAUGUS- 

Levl   O.   Hawkes. 
SOMBRVILLB— 

E.  W.  Bailey,  City  Engr. 

Prank  H.   Morris,  S6  Hudson  St, 
SOUTHBRIDGE— 

Ai^hur  C.    Moore,   100   Main   St. 
SOUTH   PRAMINQHAM- 

Heald,    Simpson  &  Co. 
SPRINGFIELD— 

Geo.  N.  Merrill  &  Co.,  293  Main. 

Mace  Moulton,  233  Main. 

Chaa.  M.  Slocum,  City  Engr. 
SUDBURY— 

N.  Raymond  Pratt. 
TAUNTON— 
I, lit  her  Dean. 
Goo.  A.  King,  Cy.  Engr. 


ADRIAN— 

Jas.    Blair.   Cy.    Qigr. 
ALBION— 

John   Welper,   Cy.   Bigr, 
ALPENA— 

C.   M.  StephenH,   Cy.   Engr. 
ANN  ARBOR- 

Geo.  F.  Key,  Cy.  Engr. 
BATTLE  CREEK— 

E.  U.  Hunt,  Cy.   Engr. 
BAY  CITY- 

Geo.  Turner,   Cy.  Engr, 
BENTON  HARBOR— 

L.  Hemingway,  Cy.  Engr. 
BESSEMER— 

John  W.  Eggen. 


Geo.  Rupp,  Cy.   Engr. 
BIG  BAPIDS- 

L,  F.  June. 
CADILLAC- 

A.  J.  Teed,  Cy,  Engr. 
CHARLOTTE- 

G.    W.    Rlehardaon,   Cy.   Engr. 
DELRAY- 

Merrttt  M,  WlHmarth,  Cy.  Engr. 


W     Hy    Ashwell    &    Co.,    25   Whltnev 

Opera  House  Block. 
C.    M.    Barber,    Demet-Salvay   Co. 
Baxter  &  Young,  2(0  Wayne  Co.  B»t- 

Inga  Bank  BIdg. 
Chaa,  W.  Beaeler.  63  Henry  St. 
C.  C.  Bothlield.  34  Home  Bank  BIdg. 


ENGINEERS,  ARCHITECTS,  ETC. 


Mason   L.    Browi 


820    Chamber  c 


TtaoraiiB  Campan  A  Sou.  3  Cam- 
pus   Bldfr. 

\f-m.  M.  Coorti*.  tlH  Hammond 
Bids. 

RoyB  J.  Cram,  28  Hancock  Ave,.  W. 
Field    &    Hlnchninn.    IZ4I1I   Mnleii' 

tl«   Bids- 
Gilbert   Wilkes   &    Co.,     1112     Union 

Trust  Bljg. 
D.   F.   Henry.  52  Woodward  Ave. 
G.  H.  Hlekey,  41  Highland  Ave.,  H.  P. 
F.  B.  Howard,  171  Griswold  St. 
Clarence    W.    Hubbell,    232    Jefferson 

Bflwln  Jeromf,  109  Washington  Ave. 
Joy  &  Barcroft,  407  Ferguson  Bldg. 
P.  W.  Keating,  149  Harrison  Ave. 
J.  T.  Lynn,  301  Congress  St.,  W. 
David  Maxwell,  582  Champlaln  St. 
lUtbrrt  H.   MeCartntck.   Cr.   EJusr. 

A.  C  RHjniond. 

F.  O.  Ray.  19-aO  Peninsular  Bank 
Bide. 

L.  C."  Sabin.  U.  8.  Aast.  Bigr. 
W.  C.  Sauer,  39  Hodges  Bldg. 
S.  E.  Thomas  &  Co.,  42  Hodges  Bldg. 

B.  S.  Wheeler,  U.  S.  Engr.  offlco. 
Gilbert    Wllkea   &    Co.,     im    Union 

Trust  BIdtr. 
A.    H,    Wllmarth,    2287    Grand    Klver 


llEon  &  Co.,  Fort  St., 


J.   B.   V 
13th. 

G.   T.   Wlaner,  607  Wayne  Co.     Bank 
Bldg. 
DURAND— 

Elmer  Joslln,  Cy.  Engr. 
BATON  RAPIDS— 

8.  Kyes,  Cy.  Engr. 
PENTON— 

A.  Lee.  Cy,  Engr. 

A,    Shreenberger. 
FLINT— 

A.  W.  Halt.  3150  Baglnaw,  N. 

Stephen    Mattiewson,    lOS    S.    1st    St., 
E. 
GRAND  HAVEN- 

R.  C.  Page,  Cy,  Bngr. 
GRAND  BAPIDS- 

Geo.    M.    Ames,    Cy.    Engr. 
HANCOCK- 

W.  W.  Stockley,  Cy.  Engr. 
HOLLAND- 

James   Price,   Cy.   Engr. 
HOUGHTON— 

J,    P.    Edwards,   Cy.   Engr. 
HOW^BLL— 

Miles  W.  Bullock,  Cy.  Bngr. 
HUDSON- 

Hamllton  W,  Grenell.  Cy.  Engr. 
IRON  MOUNTAIN— 

Stephen  I.  James,  Cy,  Engr. 


IRON  WOOD— 

Jas.  II.  Gowdle,  Cy.  Engr. 
ITHACA- 

Wm.   Stanton,   Cy.   Engr. 
JACKSON- 

Clare  Allen,   Dwlght  Bldg. 

L.  D.  Grosvenor,  266  W.  Main  St. 

R,  M,  Newman,  Cy.  Engr, 

N.  M.  Sweet,  «18  8.  Qorham  St. 
KALAMAZOO— 

Geo.  S.  Plerson. 

G.    B,   Pike,   Cy.  Engr. 
LAKE  LINDEN— 

John  Rodda,  Cy.  Engr. 

NorLiert  Sarailn. 
LANETTE— 

J.  B.  Blrtler. 

Tom  Hadaway,  Cy.  Bngr. 
LANSING— 

H.    A.    Collnr,    Cy    Engr, 

LAPEER- 

C.  D.  Burritt,  Cy.  Bngr. 
LAURIUM— 

Duncan   Campbell.. 
Carl  B.  Nystrom. 

D.  M.   Scott. 
C.   K.   Shand. 

LUDINGTON- 

C.   E.  Mitchell,  Cy.  Engr. 
MANISTEE— 

E.  W.  Muenschar,  Cy.  Engr. 
MARINE  CITlf- 

Wm.  Strelt,  Cy.  Engr. 
marquette;- 

Geo,  Relchel,  St.  Conr. 

Robert  R.  French. 
MARSHALL— 

P.  A.  Courtrlght,  Cy.  Bngr. 
MENOMINEE— 

Albert  Hass.  Cy.  Engr. 
MT.    CLEMENS— 

J.  W.  Irwin,  Cy.  Engr. 
MT.  PLEASANT— 

B.  H.   Coburn. 
MUSKEGON- 

C.  S.  gamble,  Cy.  Bngr. 
NILES— 

P.  A.  Bryan,  Cy.  Engr. 
NORWAY— 

G.  A.  Helberg.  Cy.  Engr. 
OW03S0— 

H.  E.  Rlggs,  Cy.  Engr, 
PETOSKEY— 

S.  M.  Cor«on. 

O.  S.  Heydon,  Cy,  Bngr. 

L.  J.  Pettenglll. 
PONT  I  AC— 

Wm.  J.  Fisher,  Cy.  Bngr. 
PORT  HURON— 

W.  W.  Fhillpa,  Cy.  Engr. 
SAGINAW- 

"     H.  B,  Terry,  Cy.  Bngr, 
ST.  CLAIR— 

Mandevllle  Poole,  Cy,   Engr. 


;,  Google 
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ST.  IGNACE- 

Ed.  Porreater,  Cy.  Engr. 
BT.  JOSEPH- 

C,  B.  Rlgby,  Cy.  Engr. 
8AULT  BTE.  MARIB- 

Jaa.  A.  L»>wrie,  Cy,  Engr. 

Jaa.   Hlpley,  Aast.  U.   S.   Engr. 

TKAVEatSE  crrr— 

Irvine  Watson.  Cy.  BnBr. 
WEST  BAY  CITY— 
J.  H.   Bloomshleld,   Cy.   Engr. 


Oeo.  B.  Palmer,  Cy.  EogT. 
MINNESOTA. 

ALBERT  LEA— 

F.    H.    Flsk,   Cy.    Enar. 
AUSTIN— 

M.    N.   Clausen. 
BLxUE   EARTH— 

J.   A.    Dean,    Cy   .Engr, 
BRAINERIJ- 

R.   K,   Whlteley,   Cy.   Engr. 
CROOKSTON— 

Alex    Gray. 

O,   L.  Huuery,  Cy  Enorr. 

Geo.   A.   Ralph. 
DETROIT— 

Mercer  &  Pearson.  • 

Henry  Taylor. 
DULUTH— 

T.  F.  McGlllivray,  City  Hall. 

R.  W.  Nichols. 

Patton  &  Frank. 
GI.ENCOE— 

G€o.   Allen,   Cy.   Engr. 
LAKE  CITY— 

Geo.  Cornelius.  Cy,  Engr. 
LITCHFIELD— 

Feed  Hankey,  Cy.  Engr, 
LITTLE  FALIiS- 

Andrew  Fenn,  Cy,  Bngr. 
MANKATO— 

M.   B.   Haynes. 

Jaa,  R.  Thompson,  Cy.  Engr. 
MINNEAPOLIS— 

F.  W.    Cappelen.    C.    E,,   702    Oneida 
Blk. 

G.  W.  Coo  ley.  Court  House. 

W,  P.  Dealing.  Sidewalk  Engr,,  City 

Hall. 
J.  E.  Egan.  355  Hennepin  Ave. 
J.  T.  Panning.  Kasota  Block. 
Francis  Henry,  Lumber  Enohange. 
Olaf  Ho«.  TW2  OnFldn  Bm. 
Carl  HlBtrui).  Sewer  Hngr.,  City  Hall, 
A,  H.  D|«ahl.  Nil  Si'kPB  Blk. 
Walter  S,  Pardee,  Tl..  City  Hall. 
Wm.  W.  Redlleld.  8  City  Hall. 
W.  H.  Roberta.  Supt.  W.  W. 
Geo.  W.  Sublette,  Cy.  Engr, 
MONTEVIDEO— 
S,    L.    Mo;-er. 


NEW  UUI— 

Herman  Amme. 

Geo.  Boock. 

Julian  BMneIc,  Cy,  Engr. 
OWATONNA— 

Harvey  S.  Dartt,  Cy.  Engi. 
RED  WING— 

Wm.  Danforth, 

B.  W.   McKlnstry. 
ROCHESTER— 

H.  F.  Gebeler,  Cy.  Engr. 
ST.   CLOUD— 

S.  S.  Chute,  Cy.  Engr. 
ST.  PAUL- 

J.  H.  Armatrong,  504  Globe  BWg. 

R,  B.  C.  Benient,  504  Endicott  Blflg. 

Oscar  Clausien,  Comr.  Pub,  Wka.  ft 

D,  L'.   Cui^lce,  337  Wabasha  St. 
J.  D,  EBta,brook,  699  Lincoln  Ave. 

C.  A.  Forbes,  II  Court  Blk. 
Fowb^e  &  Fltz,  34  Uidon  Blk. 

C.    P.    Loweth,    30    First    Nafl    Bk. 

Bldg. 
N.  D.  Miller,  661  Westminster  St, 
C.  J.  A  Morris,  613  Goodrich  Ave. 
L.  W.  Rundlelt.  OK  Lincoln  Av*. 
W.  A.  Somere,  31  Metropolitan  Opera 


H.  E.  Stevens,  630  Grand  Ave. 

H,  A.  Swenson,  538 

::naicott  BWg 

Geo,    L.    Wilson,    A 

St,    Comr,    P 

WkH, 

F,  D,  Woodbury.  2SS 

B  DoHwell  A»e 

SAUK   CENTER- 

G.   C,   ■ 


STILLWATER— 

H.  H.  HarrtHon, 

Myron  Shepard,  Cy.  Engr. 
TWO  HARBORS— 

A,  A.  Reed,  Cy.  Engr. 


O,  I,,  Smith,  Cy.  Engr, 
WINONA— 

Oeo,   Z,  HeuBton. 

J,  N,  Maybury  &  Co. 

W,   L.   Miller.  Cy,   Engr, 
WORTHINGTON— 

M,  S,  Smith,  Cy.  Engr. 

MISSI)»9IPPI. 

BAY  ST,  LOUIS— 


BROOKHAVEN— 

Geo.  C.  Hoakins, 
COLUMBUS— 

H.  Wllmot,  Cy.  Engr. 
JACKSON- 

Walter  G.   Klrkpatrlck,   Cy,   : 
MERIDIAN- 

Krouse  &  Hutchlnga. 

W,  G,  Myera,  Cy,  Enp, 


I  Cooj^lc 


ENGINEERS,  ARCHITECTS,  ETC. 


NATCHBZ- 
C.  -W.  Babbitt.  Cy.  Engr. 
L..  M.  Dalsarn.  112  N.  Pear 
C.  W.  Walton. 


STABKVII.1.B- 
Thos.  W.  Hall. 
WATER  VALLEY— 

.    Hesslng.   Cy.    Engr. 


WEST  NBWTON- 

Irvlng  T.   Farnham,  Cy.  Engr. 
TAZOO  CITY— 

B.  F.   Underwood,  Cy.  Engt. 

MISSOURI. 

AURORA— 

W.  W.  Van  Frank,  Cy,  Engr, 
BUTLEai- 

E,    Johnaon,   Cy.   Engr, 


Snrouce  &   Roas, 


,   Co. 

_.   —  ne.  Cv.  Eimrr 

CANTON— 

Wm.   EHttmer.  Cy.  Engr, 
CARROLLTON— 

R.  W.  Steele,  Cy.  Bngr, 
CARTHAGK— 

Davia  King.  Cy.  Engr, 

Geo.  w,  Payne  &  8on, 
CARUTHBRSVILLE- 

Slerllns  P,  Reynolds,  Cy,  Engr. 
CHILLICOTHE- 

J,  Broaddvis.  Cy.  Engr. 

W,  L  Garvpr. 

O.    P,   Glorp, 

Wm.  Qlore. 
CUNTON— 

H.  C,  Allen.  Cy,  Engr, 

A.  M.  MIghnote. 
COLUMBIA- 

Geo,  E,  Flood.  Cv,  Engr, 
FULTON— 

Jno,  C.  Hudgins,  Cy,  Engr. 

Geo.   I£,   King, 
GALI^TIN- 

Spradlin  &  Roseoe. 
HANNIBAL— 

A,    C,   MoU»,  Cy.   Engr, 
HOLDEN— 

G.  H.  aihldenberger,  Cy.   Engr, 


H.  H,  Pendleton,  Cy,  En 
JEFFERSON  CITY- 

H,  8,  Dewey,  Cy,  Engr. 

E,  F,  C,  Harding. 
JOPLIN- 


.  Hur 


;r,  IZ  G 


KANSAS  CITY— 
a,  P,  Anderson,  2211  Grove  St, 
O,  N.  Axtell,  22O0  E.  18th  St, 
E.  J.  Beard.  3838  MoGee  St. 
O.  J,  Bell,  1813  Summit  St. 
3.  W.   Benedict,  669  Park  St, 
Daniel  Bontecon.  *H  W,  9th  St. 
a.   M.   Brockman.  1^18  Penn  St. 
E.  C.  BurgesB,  300  Indiana  St. 
Buma  &   McDowell,   409  Postal   Tel. 

Bldg. 
J.  L.  Case,  900  W,  13th  8l, 

A,  M,  Church,  302  Maaa.  Bldg, 
E.  M.  Collins,  Brunswick  Hotel, 
John  Donnelly,  «1  Whittler  Place, 

B,  W,   Dunkard,  202  Masa,   Bldg, 
W,  H,  Dunn,  4023  Oak  St, 

H,   H.  Fillery.  2816  Campbell   St, 
Freygang    &     Tracon.   660  GlCraltar 
Bldg. 

A.  C.  Fulkerson,  1609  Balto.  Ave, 

C,  W.  Gambol,  604  E  38th  St. 

B.  T.  Guntet,  BIO  Brooklyn  St. 
W.  L.  Harmon,  23  W.  3lBt  St. 
B.  A.  Harper,  429  W.  Uth  S(. 
J.  C.  Herring,  2622  Spruoe  St. 
W.  E.  Herring,  106  Olive  St. 

J.  W.  Heylmun,  2301  E,  6th  St. 

R.  T.  Hevlmun.  2301  B.  6th  Bt. 

Hogg  &  Roae.  A. 

J.  W.  Hoover,  514  N.  Y.  Lite  Hldg. 

Wynkoop     Klersted.     Water     Works 


:    W.    Waddell,    Cy    Engr.,    City 
lell    &     Heaiick.    660    Gibraltar 


.  ,  Bldg. 

Henry  A,  Wise. 
LAMAR— 

Wm,    Hoeney,    ("y.    Ensr, 
LEXINGTON— 

Geo,    Wade. 

Joseph   A,    Wilson. 
MACON— 

Chaa   Du  Bort.^,  Cy.   ESigr, 
MARCELlNE— 


■.  Cy,  : 


ngr. 


KIRKSVILLE— 

St.^phen  Hall.  Cy,  E:ngr. 
MARS HALL- 
MARY  VIIJ^E:- 

Geo.  Custer.  Cy,  Engr, 
MEMPHI8- 

J,   L,  Sanders.   Cy.   Engr, 
MEXICO— 

W,    B,    Mclnlirs-.    Cy.    Enf 
MOUERI.T— 

H.    V.    Eptell.   Cy,    Engr, 

James  SandlBon. 


ii,Goo(^lc 
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MONETT— 

Morris  Clinton,  Cy.  Engr. 
NEXDSHO— 

J.    H.    Sberwood,    Cr-    Bnifr. 

NEVADA- 

Jas,  M.  Clack,  Cy.  Engr. 

P.  J..  'Lacort. 
OREGON- 

C.  IS.  Younp,  Cy.  Engr, 
PALMYRA- 

H.  C.  Schutz,  Cy.  Engr. 
PIERCE  CITT— 

J  no.  Short.  Cy.  Bngr. 
POPLAR  BLUFF— 

Ernest  Bacon,  Cy.  Engr. 
RICHMOND- 

8.   L,    Bay,    Cy.   Engr, 
ROLLA— 

John  A.  Garcia.  Cy.   Engr. 

H.   H.   Hohenachlia. 
ST,  CHARLES— 

Frank  J.  Bull. 

Carr  Edwards,  Cy.  Engr, 
ST.  JOSEPH— 

J.   R.   Kacklfffe,   Cy.   Engr. 
ST.    LOU  IB- 
Abbot-Gamble  Contracting  Co.,  {The* 
OO  Chealnut  St. 

Holland  W.   Baker,  708  Uncoln  Trust 


(  &  Bon,   lOm  Chest- 

Brenneke   &   Fay,   122   N.   7th   St. 

George  Bruyn,  K  S.  «h  St. 

Wm.    H.    Bryan.    70fi    Lincoln    Trust 

Bids. 
Bryan  &   Humphrey,   70B-7-S  Lincoln 

Trust   Bidg. 
Samuel   W.   Burehard,    6726    Marma- 

duke  Ave. 
Robt.   Carrlck,   sce^i  Chestnut  Bt. 
Colby    4    Baker,    708    Lincoln    Trust 

BldK. 
Columbia  Electric  Engineering  Co..  81B 

Chemical  Bldg. 
James  T.  Dodda,  glS  Chestnut. 
Bdw.  Flad,  Water  Commisalonar. 
Owen   Ford,    Security   Bldg. 


SO  N.  4th  St. 
715  LocuHt  SI. 

Co.,  715  Lociu 


W.  L.  Garn 
Jno.  T.  Obi 
GelEel 

at, 

E.  A.   Hermann,   Sewer  Com'r. 
John  F.  Hinckley.  800  FuUerton  Bldg 
Mlnard  L.  Holman,  105  N.  7th. 
Henry   H.   Humphreys,  313  N.  9th. 
Elmer  J.  Irey,  4030  R  Castleman  Ave. 
Chas.  W,    B,   Jennings,   703(4  Pine. 
Berkeley  E.  Johnson,  IB  N.  Sth. 
Clinton    Kimball.    7?0    N.    4th. 
John    A.    Laird,    Suite    903    Pullerton 

Bldg, 
Chas.   H.    Ledlle,    220   N.   4th  81. 
McQahan     &     Flaherly,     9-11     Lucu 

R.   E.   McMalh  Surveying  Co.,  W-a 

Lincoln    Trust    Bide. 
A.  L,  McRae,  536  Lincoln  Trust  Bldg. 
C.    V.    Merscreau,     3S3S     Shenandoah 

A.   N.   MUner,   422  Fullerton   Bldg. 

Robt,    Moore.    119   Laclede   Bldg. 

Geo.  J.  Perdval,  418-19  Holland  Bldg, 
Richard    H.    Phillips,    B25-6     Lincoln 

Trust  Bldg. 
Hiram  Phillips,  Prea.  Bd.  Pub.  WkJ. 
Pltzman's  Co.  of  Surveyors  &  Engrs,, 

615  Chestnut. 
J.   B.  Qulgley,  Walnwrlght  Bldg. 

S.    B.     Russell,    Prtn.    Asst.    Engr. 
Water  Dept. 

Alfred  Slebert,  49:4  Columbia  Ave. 
Isaac  A,    Smith,   122  N.   7th. 
Richard  R.  Southard,  «628  B.   Broad- 
Eugene  Spangenberg,  314  N.  3d, 
Chas.  Stael,  916-916  Chemical  Bldg, 
Clinton  F.  Btepheiis,  319  N.  1th. 
Hubert  P.  Tauertg,  105  N.  7th. 
Jno,   S.  Thurman,  416  Lincoln  TruBt 


I  Pendleton 


floretaKomp*  *** 


-flniii(|al[ii;iiieeriD;napoe 


thao  in  any  other  American  piibUcii 
tion.  It  reaches  more  of  the  people  who 
buy  or  influence  the  buying  of  cement 
than  any  other  American  publication. 


fit  Loaii—roniinuea. 
Herbert  A.  Wagner,  600  Am.  Cantml 

B.  E.  Wall,  8ewer  Dept.,   City  Hall. 
8.  a.  WellB,  40T  N.  12tb  St. 

Wm.  Wise,  ABBt.  Sewer  Comr.,  City 
Hall. 

Albert  H.  Zoller.  122  N.  7th. 
SAL.IHBUBT— 

A.  Reld.  Cy.  BnET. 
8EDALIA— 

C.  H.   Zoll,  Cy.  EHiKT. 
8PRINGFIHLD— 

T.  A.  White,  Cy.  Engt. 
C.  B.  PhllUpB. 
F.  H.  Bisbee. 
TIPTON- 

A.  M.  Clarb,  Jr.,  Cy.  Bngr. 
TBENTON- 

W.  C.  Ryan,  Cy.  Bngr. 
WEST  PLAINS— 
C.  E.  Crahb,  Cy.  Bngr. 

mohtaha. 

anaconda- 

B.  M.  McDonald,  Cy.  Bngr. 


N— 

C.  M.  Thorpe,  City  Hall. 
BUTTE— 

F.  C.  Blckeobach,  Cy.  Engr. 

F.  W.  Blacktora. 

E.  Carroll. 

Harper  &  McDonald. 

C.  W.   Pl^ne. 

E.  J.  Straeburger. 
DBEB  LODGB- 

Henry  B.  Davis. 
DILLON- 

BenJ.   Bond. 
KAST  HELENA— 

H.  O.  BobertBon. 
GLASGOW- 


GREAT  I 

John  French. 

Wm.  Munroe. 

C.  \V.  Swearlngen,  Cy.  Bngr. 

B.  D.  Whliten,  PhelpB  Blk. 
HARLEU— 

A.  E.  Cummlng. 
HELENA— 

J,  H,  Fanner. 

Cha».   W.   Helmick,   Cy.    Engr. 

A.  8.  Hovey. 

J.  S.  Keerl. 
KALISPBL— 

A.   L.   Jaqueth.   Cy.   Engr. 
LIVINQOTON- 

H.   S.   Crooks. 
MISSOULA- 

Flnlcelnburg  &  Catlln. 

A.   J.    Gibson . 

E.    Hughes,    Cy.    Engr, 
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PHILIP8BURG- 


NHBRASKA. 

A8HLAND- 

A.  C.  Urch,  Cy.  Engr. 
AUBURN— 

J.   IS.   Hacker. 
AURORA— 

H.   C.   Wood,  Cy.   Engr. 
BEATRICE— 

WlUlB  Ball.  Cy.  Engr. 

Geo.  A.  Berllnghot. 

R.   W.  Orant. 
BLAIR- 

Thai.  F.  Kelley,  Cy.  Engr. 
CHADRON— 

Samuel  Dubel. 

Ira  Longcoe. 
COLUMBUS— 

Fred  Qotahalk. 

R.  L  Rosstter.  Cy.  Engr. 
CEBTH- 

Pro(.  Brown,  Cy.  Engr. 
DAVID  CITY- 

B.  P.  Harrington,  Cy.  raigr. 
FAIRBURT— 

A.  Courtney. 
FALLS  CITY— 

M.  N.  Balr,  Cy.  Engr, 
FREMONT— 

J.  W.  AndreWB,  Cy,  Engr. 
GENEVA— 

W.  E.  Harrison,  Cy.  Bngr. 
GRAND  I8LAND- 

A.   C.   KoeBlK,  Cy.  Bncr. 
HASTINGS- 

C.  A.  Heartwell,  Cy.  Engr. 
C.  D.  RIchey. 

J.  R.  BIma. 
HOLDREDGE— 

Hans.  Karr,  Cy.  Engr. 
KBARNBT- 

E.  N.  Porterfleld,  Cy.  Bngr. 
LINCOLN- 

Adna  Dobeon,  Cy.  Engr. 
NEBRASKA  CITT— 

A.  M.  Munn,  Cy.  Bngr. 
NORFOLK— 

W.  H.  Loren,  Cy.  Engr. 

J.  C.  Stltt. 
NORTH  PLATTB- 

L.  B.  iBenhart. 

C,  P.  Robs,  Cy.  Bngr. 
OMAHA- 

W.  a.  Hlggins,  318  S.  IStli. 

J.    E.    House.    C.    E..    U5,    1st    Natl. 

a.  T.  Prince.  27  Neb.  Natl.  Bk.  Bldg. 
AndreiT    Roacwater,    Cr.    Engr- 

Thos.  Shaw,  SX  Paxton  Blk. 
FLATTSMOUTH- 

E.  E.  Hilton.  Cy.  Bngr. 
ST.  PATJL- 

Robt,   Harvey.  Cy.  Engr. 


Google 
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J.   Kiev 


I,  Glai 


\  S.  King. 

O.  M,  Zander,  Pioneer  Bl 
SUPEKTOR— 

W.  H.  Green,  Cy.  Bngr. 
YORK- 

A.  B.  Codding.  Cy.  Bngr. 

NQVADA. 

CARSON  CITY— 
W.  W.  Coleman.    ■ 

VIRGINIA   CITT— 
W.  T.  Moran. 


CHARLESTON— 

Sam'l  Webber. 
CONCORD- 

W.  B.  Howe.  Cy.  Engr. 


W.    C.    Ogden.    «   Cusliing    S(. 

A.  T.    RamBdell. 
J.  Ed  Richardson. 

KEENK— 

Fred  W.  Towne. 
LACONIA— 

P.  G.  Berry. 

B.  R.    DavlB,    Cr.    Hngr. 
Wm.    Nelson. 

MANCHISTEB^ 

Bartlett  Sc  Gray. 

Dudley   &   Dotierty. 

Samuel  J.  Lord,  Cy.  Ehgr. 
NASHUA- 

A.  W.  Dean,  Cy.  Bngr. 

Chas.  E.  Emeraon,  5  FKtcher. 

Geo.    B.  Pearson.    2S2  Main. 

A.   H.  Saunders,  70  King. 
NEW  CASTTJ)- 

J.  W.  Walker,  U.  3.  Govt.  Engr. 

NEW  JEHSBJY. 

ATLANTIC  CITY— 
Aabmead   &   Hackee,   42  R.    E.   & 

Bldg. 
Henry  H.  Cross.  22  Law  Bldg. 
Jno.  Hackney,   City  Engr. 


H.   a.    Har 


&     Co.,   1304 


9.  Lutherberg.  242  Rogemont  Ave. 

Eliaa   Wright.    M   N.    Penn   Ave. 
ATLANTIC   HIGHLANDS— 

T.    J.    Emer*. 

A.  C.  Hurley,  Cy.  Engr. 
BEn'BRLY— 

Charles  Stokes,  Cy.  Bngr. 
BLOOM  FIELD— 

A.  H,  Olmsted, 


BRIDGBrON— 

Walter  M.  Sharp,  Cy.  Engr. 
BOON TON— 

C^aa.  F.  ilopklng,  Cy.  Engr. 
CAMDEN- 

LoulH  F.  Bodlne,  306  Market  St. 

Levi  C.  Far n ham,  City  Engr. 

Henry  S.  Haines.  313  Temple  Bldg. 

Henry  J.  Sherman,  313  Temple  Bldg. 

Earl  Thompson,  301  Market  St. 

Jacob  M.  Yocum,  302  State  St. 
DOVER— 

Smith  &  Jenklna,   Cy.    Bngrs. 
ELiZABETH- 

Wm.  H.  Luater,  Jr..  Cv.   Bngr. 
ENGLEWOOD— 

Wm.  V.  Van  Blarcom.  Cy.  Engr. 
FRBEHOLD- 

N.   J.   Conover. 
GARFIELD— 

C.  W.  HoUlday,  Cy.  Engr. 
GLOUCESTiai  CITY— 

A.  A,  Powell,  Cy.  Engr. 
HACKENSACK— 

Lemuel  Lo2ler,  Cy.  Engr. 

P    E,    Van  Busklrk. 

Alfred  W.  WlUiama. 
JERSEY   CITY— 

Robert  C.  Bacot,  l  Montgomery  St. 

WUllam   Baxter,   17   Emory   St. 

Guatav  Blau,  Jr.,  709  Grand  St. 

Charles  B.    Bruah   &   Co.,    1   Newaik 
St. 

Robert  H.  Daly,  76  Montgomery  St 

Earle  &  Harrlaon,  1  Montgomery  SL 

Ferris  Garwood.  98  Hudaon  St. 

EmU  Gull.  19  Charles  St. 

E.   W.   Harrison,   1  Montgomery   St, 

WtlUam  H.  Hooker,  138  Montgomery 
St. 

CharIeK  Hopper.  Z53  Washington  St. 

Edward  W.  Insley.   344  Central  Ave. 

John  C.   Payne.   1  Jatontgomery  St, 

P.  Sanford  Rosa,  277  Washington  8L 

William  L.  Rosa,  277  Washington  BL 

Van  Keuren  &  Co..  Gregory  &  Van 
Vorst  Sts, 
LAMBERTVILLE— 

Frank  M.  Wilson.  Cy.  Bngr, 
LONG  BRANCH— 

J.  Wesley  Seaman,  Cy.  Engr. 
MONTCLAIR— 

PranE  W.  Crane,  Cy.  Bngr. 
MORRISTOWN— 

Arthur  S.  Plerson,  Cy.  Engr. 
NEWARK- 

Prank  E.  Alblnger,  164  Market  St. 

Charles  P.   Baldwin. 

C.  Melville  Borrie,  767  Broad  St. 

Thoa.  Crenny. 

J.  &  W.  a  Ely. 

A.  Faber  du  Faur,  ffi  Nichols  St. 

Adolph  Faber  du  Fftur,  Jr.,  127  Bllnl 
St. 

W.   P.   Fleia.  763  Broad   St. 
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!fe\Ba  Tk—Conlinuat. 
Wm.  F.  Field,  Prudential  Bldg. 
Francisco  &  Barkhorn,  748  Broad  St. 
George  H.  Gardner,  784  Broad  St. 
Edward  R,  HalHey,  164  Market  8t. 
Eugene  B.  Hedden,  ZZ  Clinton  St.    ■ 
Irvln  G.   Hooper,  238  Waahlngton  St. 
Warren  R.  Kinsey,  10  South  St. 
Lehlbach    Bros.,    "70    BroBd    St. 
Wlsner  B.  Martin,  101  S.  11th  St. 
B.  A.  McMurray,  22  Clinton  St. 
H.  H.  Mitchell,  IB  9th  Ave. 
Carl  Mueller,  BIO  Broad  St. 
JamcH  Owen,  800  Broad  St. 
Rcbcit  Palm.  43  Magnolia  St. 
Edward  S.  Rankin.     Cy.     Engr.,    STS 

Broad  St. 
Robert  C.  SacconJ.  BOtt  Broad  St. 


Broad  St. 

Eugene  Vanderpool,  757  Broad  St. 

Peter  WItzel,  8!9  Broad  St. 
NEW  BRUNSWICK— 

Aaher  Atkinson.  Cy.  Engr, 
ORANGB- 

Fred  T.  Crane,  252  Main  St. 

Eugene  6.  Hedden.  20  Walnut  St. 

Jamea  W.  Hodgklnaon,  IS  Candeld  SI 

M>ad  &  Taylor.  242  Main  St. 

George  P.  Olcott,  252  Main  St. 

W.  H.  V.  Reimer,  249  Main  St. 
PALMYRA— 

Henry  S.  Haines,  Cy.  Engr. 
PaSSAIC- 


PATBRSON— 

William   W.    ChrlBtle,    Patersuii   f 
Ings  Inst.  Bldg. 

J,    W.   Ferguson,  152  Market  St. 

Harold  J.  Harder,  Cy.  Engr. 

J.  W.  Smith,  Passalo  Water  Co, 
PERTH  AMBOT- 

C.  C.  Hommsn,  Cy.  Engr. 
PHII.I.IP8BURQ- 

J.  E.  Smith,  Cy.  Engr, 
raitwAt— 

Robt.    H.   A,   Adams,  Cy.    Engr. 
RED  BANK- 

William  S.  Bneden.  Cy.  Engr. 
ROCKAW*T— 

Geo.  Jenkins,   Cy.    Bngr. 
RUTHERFORD— 

R.  M.  Watson,  Cy.  Engr. 
SALiEM- 

I.    O.    Acton,    Cy.    Engr, 
SOUTH  AMBOT— 

H.  M.  Thomas,  Cy.  Engr. 
SOUTH  ORANGB- 

L.  P.  Taylor.  Cy.  Bngr. 
SUCASSUNNA—  . 

Cyme  G.  Force,  Jr. 
SUMMIT- 

Carl  Siller,  Cy.  Engr. 


TRBNTON- 

R.  Albert,  22  Walnut  St. 

J.  P.  Anderson,  439  Bellevue  Ave, 

H.  W.  Bradley,  201  Hudson  St. 

H.  Barton.  41  Yard  St. 

R.  B.  Budd,  240  Hamilton  Ave. 

J.   9.   Chambers,   ]r..   193   Brunswick 

C,   B.  Dahlgren,  BIO  W.   State  Ave, 

C.   C.  Haven,   City  Hall. 

P.  J.  Eppele,  530  Perry  St. 

G.   Johnston,  418  Market  St. 

C.  D.  McClary,  Rivervlew  Cem, 

N.   B.   Montgomery,     1S5     Greenwood 

W,   T.   Morgan,  2}  Charles  St. 
J.  C,  Nevins,  211  Clay  St. 

A.  J.  Swan,  21  N.  Olden  Ave. 

B,  Q.  Spllabury,  21S  W.  State  St. 
H.  V.  Thompson,  917  Cartetiet  Ave. 
J.  L.  Watson,  137  E.  State  St. 

VINBLAND— 

B.   C.  Potter,  New  York  City. 
WESTFIBLD— 

H.  C.  Van  Emburgh,  Cy.  Bngr. 
WEST  HO  SOKE  N— 

Robert  Gaw,  Cy,  E^ngr. 
WOODBURY- 

Wm.  M.  Caiter.  Cy.  Engr. 


CARLSBAD— 

B.  A.  Nymeger,  Cy.  Engr. 
ROSWELI^ 

C.  R.  Carr. 
Mark  Howell. 
M,  Ktnney. 

W,  M,  Heed,  Cy.  Engr, 
SANTA    FB- 
J.  L.  Zimmerman,  Cy.  Bngr 


NBW  YORK. 

AI-BANY- 

Horace  Andrews. 

Edward  A.  Bond,  State  Engr. 

John  O'Hara,   Cy.  Engr. 

Wm,  Pierson  Judson,  State  Hall. 

Herman  H.   Ruas  &  Sons,  121  State 
ALTAMONT— 

W.  E.  LaFountaln. 
AMSTERDAM— 

Frank  E.  Crane,   Cy.  Bngr. 
AUBURN— 

D.    F.    Austin,    Cy.    Engr. 
BATH— 

Robt.    M.    Lyon,    Cy.   Bngr. 
BINGHAM  TON— 

S.    E.    Monroe,    Cy.    Engr. 

Chenango    ESigineerlng   Co, 
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HAMILTON— 

E.  L.  KlDgBbury.  Cy.  Engr. 
HAVER8T  HAW— 

Chag.  M.  Hilton,  Cy.  Engr. 
HORNELLSVILLE— 

P.  W.  Dalrymple,  Cy.  Engr. 
HOR8EHEADS— 

M.  Rickey,  Cy,  Engr. 
HUDSON- 

H.  K.   Bishop,  Cy.  Engr. 

John  Franklin. 
HUNTINGTON— 

C.  P.  Darling. 
ITHACA- 

J.  P.  Bradley,  Cy.  Engr. 

a.  8.  Williams. 

A.  B.  Wood. 
JAMESTOWN- 

Geo.  W.  Jones,  Cy.  Bng;r. 
JOHNSTOWN- 

Jamea  W.  Miller,  Cy.  Engr 
KBESEVILLEJ- 

A.  Blgelow. 
KINGBTON— 

Geo.   N,    Bell.   Cy.    ESigr. 
P.  B,  Clarke. 

B.  B.   CodwiHe. 
Wllgott  Klingberg, 


BUFFALO— 
Harry    B.  .Aloneon. 
P.  V.  B.  Bardol,  Cy.  Bngr. 
H.  T.  Buttolph,  13  City  Hall. 
Chaa.  H.  DavJe,  9«  Cedar  St. 
George  C.   Dlehl.  836  BUIcolt  8q. 
John  F.  EllBworth,  Franklin  &  Basle 

StH. 

S.  J.   Fields,   Ch.  Engr.  ExpoBltlon. 

E.  B.  Quthrie,  436  BUloott  8q. 
L.  H.   Knapp,  280  Linwood  Ave. 
Geo.  A.  Bicker,  702  ElUcott  Sq. 

F.  G.  &  G.  R.  Bilkea,  IJl  Elllcott  S<1. 
O.  F.  wmora,  79  Woodlawa  Av». 

J.  F.  Wlttner,  7C6  Elllcott  8q. 
CANANDAIGUA— 

Harry  Welch,  Cy.  Engr. 
CAN18TEO— 

J.  H.  Conaalua,  Cy.  Engr. 

B.  W.  Pearce. 
CANTON— 

Leslie  R.  Smith,  Cy.  Engr. 


■wnell,  Cy.  Engr. 


C.  H.  Van  Auken.  Cy.  Engr. 
COLD  SPRINGS- 
CORNING— 

Robt.  O.   Hoyt,  Cy.  Engr. 
CORTLAND— 

Henry  C.  Allen.  Cy.  Bngr. 

W.   B.  Landreth. 
DUNKIRK— 

James  P.  Morrissey,  Cy.  Engr. 
EAST  AURORA— 
■    Geo.    Hanllslen,    Cy.    Bngr. 

Chas,    P.    Fink. 


J.  P.  1 


Conaidlne  &  Waltz. 

John  C   Ingraham. 

F.  E.  Leach,  Cy.  Engr. 

Ransom  T.  Lewis,  119  Caldwell  Ave. 

J.  E.  BawUns. 
FAR  ROCKAWAY- 

A.  J.  Bogart, 

Moirell  Smith. 
PISHKILL-0N-THB-HUD80N— 

W.  R.  Soo field,  Cy.  Bngr. 
FULTON- 

O.  C.  Breed.  Cy.  Bngr. 
QBNBVA- 

Wm.  Church.  Cy.  Engr. 

GLENS  falls- 
Job.  MlchaelBon. 
Geo.  P.  Slade,  Cy.  Bngr. 

GLOVE  RS  VILLB— 

E.  Brown  Baker. 
A.  A.  Seattle. 

F.  L.  Corns  Code. 
Chas.  Flske,  Cy.  Bngr. 

GOSHEN— 
V.   K.    Mills. 


■  mfiuLL  jrv.iijigoerK. 

James  E.  Phlnnev. 
LAKE  PLACID- 

Geo.  T,  ChelllB,  Cy.  En  Br 
LANCASTER- 

W.  M.  Small,  Cy.  Bngr. 
L  ANBINGBUR  OH- 

C.   E.   Hicks.   SCT  2d  Ave. 
LB ROT— 

Frank  Rider,  Cy.  Bngr. 
LEaTEHSHIKB— 

S.  M.  BaJrd,  Cy.  Bn^r. 
LITTLB  FALLS— 

8.  B.  Babcocfc. 

B.  T.  B.  Lansing. 

John  McComb,  Cy.  Engr. 
LOCKPOBT— 

Chas.  H.  CorneB,  aty  Bldg. 

Julius  FrehBee.  Central  BIk. 
MALONE— 

H.   M.   Conant. 
MA8SBNA- 

E.  B.  Bumsted. 

Joseph  H.  Clark,  Cy.  Engr. 
MATTBAWAN— 

C.  B.  Van  Siyck. 
MIDDLEHXJWN- 

Van  Alien  Harris. 

Chas.  H.  Smith,  Cy.  Bngr. 
NEWBURGH— 

Charles  Caldwdl,   Cy.  Biigr 

Frank  B.  Efeterbrook. 

Fred   M.    Sneed,    A,   56  id     St 

J.  D.  Van  Buren. 
NEW  ROCHELLB- 

Clarence  8,  BMltell.  Cy.  Bngr. 
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NEW  YORK  CITY.     BOROUGH    i 


A.  B.  Allen,  Municipal  Bldg. 
H.  R.  Asaeraon,  Municipal  Bldtr. 
H.   D,   Baflger,  189  Montague  St. 
H.  J.  Barker,  Municipal  Bldg. 
F.  R.  Bartlett,  Municipal  BWg. 
F.  L.  Bartlett,  lf9  Montague  St. 
11.  L.  Bartlett,  13flT  Broadway. 
W.  H.  Baacome,  84  Broadway. 

F.  C.  Bates,  Municipal  Bldg. 
George  Berry,  4  Court  Square. 

G.  J.  BlscholT,  4  Court  Square. 

J.  C.  Brackenrldge,  1S8  Montague  St. 
C,  O.  Brown,  2O0  Euohwlck  Ave. 
W.  T.   Bruorton.  Municipal  Bldg. 
W.  ".V.  Brush,  Municipal  Bldg. 
N.  L.  Buck,  84  Broadway. 
P.  B.  Buckingham.  189  Montague  Bt. 
A.  T.  Byrne.  360  Fulton  St. 
J.  F.  Carey.  361  Fulton  St. 

F.  J.    Conlon,    Municipal  Bldg. 

0.  H.  Day,  204  Montague  St. 
J.  H.  Decker,   Municipal   Bldg. 

1.  M.  r>eVarona.  Municipal  Bldg. 
Edwin  Duryea,  Jr.,  84  Broadway. 
Louis  Duvlnage.  498  Leonard  St. 
J,  H.  Dwyer,  168  Montague  Bt, 

P.  A.  Faribault,  Borough  Hall. 

P.   P.   Farley.  215  Montague  St. 

E.  W,  Firth.  Municipal  Bldg. 

P.  J.  Flanagan.  Cropaey  Ave.  &  Bay 

IT. 
C.   B.    Foley,    916   DeKalb  Ave. 
Ford  &  Beach,  189  Montague  St. 
E.  J.  Fort,  Municipal  Bidg. 
Joseph  Goodman,  4  Court  Square. 
Q.  T.    Hammond.    Municipal   Bldg. 
J.  F.  Hammond.  Municipal  Bldg, 
R.  B.  Haw  ley,  84  Broadway, 
R,  V.  Hunt  Municipal   Bldg. 
J,  I.  Jacobs,  i  Court  Square. 
Alexander  Johnson,   84  Broadway. 
Olttt  Kelley,  84  Broadway, 
Martin  Klngsley,  84  Brcadway. 
John  Kletchka,  i  Court  Square, 

E,  D,   Knap,  84  Broadway. 

J.  W.  MoGrath.  Municipal  Bldg. 
J,  E.  Maloney.  1091  Atlantic  Ave, 

G.  W.  Martin,  Municipal  Bldg, 
John   Martin,  4  Court  St. 

a.  H,  Mctnroy,  SO  Court  St, 
W,  M.  Meserole,  189  Montague  S', 
John  Middleton,  189  Montague  St, 
Foster  Milliken,  159  Montapue  St. 
MllUken  Bros.,  Ft,  Clinton  St. 
A.  D.  Murphy,  28  Court  St. 
0.  F.  Nichols,  84  Broadway. 
Nostrand   &   Debevoise.   1153   Myrtle 

H.  E.  OHborne.  Municipal  Bldg. 
A.  1.  Perry.  Municipal  Bldg. 
C.  D.  Pollock,  Municipal  Bldg. 

F.  L.  fruyn,  84  Broadway. 
Max  Raymond,  4  Court  Square. 


Nfw  York  €itv—BTnokl«n—CoMinvei3. 
Adolph  Salmon,  4  Court  Square. 
Richard  Schermerhorn.  340  Fultoti  Bt. 
Joseph  Btrachan,  Municipal  Bldg. 
J.  A.  Tllley,  84  Broadway, 
G.  W.  TlUaon,  Municipal  Bldg. 

A.  S.  Tuttle.  Municipal  Bldg. 
C.  S.  Voorheee,  16  Court  St. 

B.  M.  Wagner.  Municipal  Bldg. 

C.  D.  Ward,  Municipal  Bldg. 

R.  N.  Wheeler.  Municipal  Bldg. 

B.  3.  White.  Municipal  Bldg. 
X.azarus  White.    Municipal    Bldg. 
J.  D.  Wllkena,  S4  Broadway. 

C.  G.  Williams,  84  Broadway. 

R.   L.   Williams,  204  Montague  St. 
G.  B.  Winslow.  Municipal  Bldg. 
NEW   YORK  CITY.  BOROUGHS  OP 
MANHATTAN  AND  BRONX— 
W.  I.  Alms,  35  Broadway. 
T.  H.  Alison,  39  Cortlandt  Bt. 
Anderson  &  Murphy,  14  John  St. 
C.  W.  Atklna.  IS  Broadway. 
Asher  Atkinson,  203  Broadway. 
W    A.  Aycrlgg.  102  Chambers  St. 
E.   C.  Bacon,   2fl  Cortlandt  Bt. 
W.  S.  Bacot,  1  Broadway. 
W.   J.   Baldwin,   107  W.  171h   SI. 
Ball  &  CorbPtt.  39  Cortlandt  St. 
C,   J,   Balthasar.  396  Sroome  Bt. 
O,  W,  Barnes.  5S  Broadway. 
H,  P.  Barr.  141  Broadway. 
Barry  &  Co.,  56  Llbe'.iy  St. 
a.   L,   Bartholomew,  in  Broadway. 
C.   J,   Bates,   126  Liberty   St. 
J,  L.  Bauer.  68  Bible  House. 
WUbelm    Bauer.    31    Nassau    St. 
W.  L.  Beard.  SI  W.  10th  St. 
W.    B.    Beckley,   17  Park  Row. 
W.  D.   Benedict.  31  Nassau  St. 
W.  R,   Bergholz.  15  Cprtiandt   St. 
Gerald  Barry,  200  Broadway, 
W,  H.   Blrkmlre,  396  Broadway. 
Joseph  Bijur.  2b  Broad  St. 
J.   L.   Blackwell.   Inc.,  20  Broad  St. 
Oscar  Bloch,  1123  Broadway. 
Harrison  Blunt.  874  Broadway. 
John  Bogart.  40  Wall  St. 
A.  P.  Boiler,  1  Naaaau  Bt. 
R.  P.  Bolton.  35  Nassau  St. 
A.  L,  Bowman.  71  Broadway. 
P,  T.  Brady.  81  Centre  St. 
Paul  Brandner,  49  Liberty  St. 
H.  W,  Brinckerhoft,  45  Broadway, 
W.    H,    Brlethaupt.    66    Broadway. 
J.  E  Brooke,,  45  Broadway. 
ThoB.  E.  Brown,  Jr..  71  Broadway. 
C.  C.   Buckner,  It  Wall  St, 
Andrew  Bryaon.  29  Broadway, 
C,   G,    Buchanan,   143  Llbertv  3t. 
C.  W.  BuchholE,  21  Cortlandt  St. 
Building  &   Sanitary  Inspection  Co., 

874  Broadway. 
C.  H,  Bull.  19  Park  Row. 
a,  B,  Burbank.  15  Wall  St. 
Burhorn  &  Granger.  95  Liberty  St. 


i.Cooj^lc        — 
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Conlinu,... 
J.  W,  Burke,  IB  Broadway. 
W.   BJ.   Burke,  3SS   Broaaway, 
Bumatt  &  Tainter,  111  Bth  Ave. 
J.  T.  Butt,  115  NasHsu  at. 
Cady,  Berg  &  Sse,  31  E.  ITth  St. 
F.  B.  Candor,  11  Pine  St. 
Cairere  &  Haatlnga,  A. 
A.  A.  Cary,  *5  liberty  St. 
Chambers  &  Hone.  60  New  St. 
J.  Park  Channing,  32  Park  Pt. 
CWmney  CotiBtructlon  Co.,  99  NaBsau 

St. 
Wm,  L.  Church,  874  Broadway. 
J.  J.  Clare,  73B  Summit  St. 
Clark  &  MacMullen,  <2  E.   2M.  St. 
C.  K  Clarke,  31  NasEau  9t. 
T.  C.  Clarke,  1  Nassau  St. 
W.    G.    Clark,    ll.!3   Broadway. 
T.  C.  Clarke,  127  Duane  St. 

A.  W.  Colwell.  39  Cortlandt  St. 
F.  A.  CokefBlr,  20  Broad  St. 

J.   J.   Cone,   71  Broadway. 

J.  V,  Connell,  Produce  Eichange,  A.M. 

Conatabie  Bros..  22  E.  16th  St. 

F.   S.   Cook,  280  Broadway. 

Theodore  Cooper.  35  Broadway. 

Cooper  &  Wegand,  1133  Broadway. 

F.  G.  Coindig,  15  Broad  St, 

E   U   Corthell.  1   Naasan  St. 

Robert    Crawford,    332    E.    43d    St. 

W.  W.  Crehore,  39  Cortlandt. 

J.  J.  R.  Croes,  68  Broad  SI. 

Poster  Croweil,  IS  Broadway. 

W.  C,  Culver,  136  Liberty  St. 

J.  T.  Culyer.  68  Park  Row. 

B.  A,  Dare,  120  Brdadway. 

J.  H.  Darlington,  31  Pine  St. 

C.  H,  Bavls,  7  Cedar  St. 
Clarence  Delafleld.  59  Maiden  Lane. 
Harold  De  Raaslatf,  45  Broadway. 
De  BaaalafC  &  McNulty,  181  William 

St. 

D.  H.  Dlnon,  27  William  St. 
W.  J.  M.  Dobeon.  7  Dey  o' 
A,  L.  a.  Doty,  21  State  St. 
DrewBon  Co.,  5  Beekman  St. 
Jamea  Dubois  &  Co.,  11  Broadway. 
J.  G.  Dudley,  29  Broadway. 

P.  H.  Dudley,  SO  Pine  St. 
IjOuIs  Duncan,  71  Broadway. 
F.  A.  Dunham,  220  Broadway. 
R.  P.  Dunham,  220  Broadway. 
Eaatwlck    Bn^neerfng   Co..    Ltd.,    21 

Park  Row- 
Emraens  &  Strong,  1  Broadway. 
Engineering  Contract   Co.,   71    Broad- 


F.  J.  Faldlnp.  45  Broadway. 

G.  P.  Farley,  100  Broadway. 
Field  &  Everett,   43  Cedar  St. 
G.   S.  Field.  1  Broadway, 


Weu;  York  Clty—Hanha 


and  BronE- 


W.  P.  Field,  31  Union  Square  W. 
Floy  ft  Carpenter,  220  Broadway, 
Ford,  Bacon  &  DavlB,  I4S  Broadirsr 
Campbell  Ford,  66  Wall  St. 
Foster  &  Green,  133  Bth  Ave. 
W,  C.  Foster,  11  Broadway. 
Geo,   L.  Fowler,  B3  BrQadwuy. 
A.    E.    Foye,    11    Broadway. 
Francis    Bros.    &     Jellett,  Inc.,  47  E. 

181h  St. 
W.  P.  Freeman,  39  Cortlandt  St, 
W,  K.  Freeman.  17  Park  How. 
Freeman  &  James.  58  Broad  St. 
W.  H.   Fritohroan,   10  Wall  SL 
C.   O.    H.    Fritzche,    81    New   St, 
W.   J.   Fryer,   26  Cortlandt  St. 
Alphonse  Fteley,   14  W.   131st  SI. 
J.    H.    Fuertea.    100  William   St. 
G,    W.    Fuller,    220    Broadway. 
O.  C.  Gayley,  1«0  Broadway. 
W.  P.  Gerhard,  33  Union  3q, 
R.   W.   Gibson,   A,    54  Broad  St. 
Q.    E.   GlfTord,   120  Liberty  St, 

A.  C.    GUdersleeve.    39    Cortlandt. 
R.  S.  GlUesple.   290  Broadway. 
P.   C.   Glasser,   217  TV.    lasth  St. 
C.    J.    Qoldmark,    29    Broadway. 
J.   M.   GoodlM,   100  William  St. 

F.  H.    Gottlieb,    136   Liberty   St. 
E.    L.    Gould.    1    Broadway. 
Qray-Smlth   Engineering  Co..  1»  SID 

E.  A.  Greene,  141  Broadway, 
Geo.  S.  Greene,  113  Broadway. 
J.  S.  Grlgga,  Jr.,  97  Cedar  St. 
Greene  &  Greene.  U  Broadway. 

B.  B.  Gulon,   3410  3d   Ave. 
W.  C.  Gunnell,  132  Nassau  tS. 
Wm.  S.  Hadaway,  107  Liberty  91. 
C    A.    Hssne,   39   Cortlaaat  St, 
S.  S.  Hafght,  2085  Daily  Ava 
Hallated  &  McNaugher.  71  Brosdwaf. 
W.  J.  Hammer,  26  Cortlandt. 
John   Hankln,   119  B.    13th  St. 
HIppolyte  Hardy,  30  Broad  St. 

T.  B.  HarlnjT,  136  Liberty  St 

Robt.  L.  Hi>rrls. 

Hasklna  &  Coffin,   13   Broadway, 

C.  H.  Haswell,  1803  Park  Row  Bid*. 

G.  S.   Hayes.  Ill  5th  Ave, 
Allen  Hazen,  2S3  Broadway. 

W.  L.   Hedenberg,   108  Fulton  St 
Jno.  Heerdejian,  44  Broadway 
G,  C,   Hennlng,  220  Broadway, 
Rudolph  Herlng.  100  William  St. 
A.   B.  Herrlck,  13)  Liberty  St. 
J,   M.   Hicks.    19  Park   Place. 
W.   IT.   Hlldebrand,   1  Broadway. 
R,  W.  Hlldreth  &  Co.,  32  BroadwHy. 
Geo.   H1!J,   150  Sth  Ave. 
G.  C.  HlJlnmn,  8IG  Forest  Av& 
Hill.  Quick  &  Allen    100  WlUiam  St 

F.  E.  Hinckley.  30  Broad  St. 

G.  D.  HIscox,  361  Broadway. 
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Hew  roTleCily—Manliatlan  and  Bronx- 
Continued. 
Hoare  &  Co..  11  Broadway. 
H.  W,  Hodge,  1  Nassau  at. 

B,  H.  Hood  Co.,  2W  Broadway, 
O.  P.  Hopkins,  61  E.  81th  St. 

C.  L.  Horack,  45  Broadway. 

J.  IV.   HoTTiird,   1    Broadn-ar. 
Humphreys  &  Glasgow,  31  Nassau  St. 
Hobert  W.  Hunt  &  Co..  71  Broadway. 
C.  T.  Hutchinson,  71  Broadway. 
W.  R.  Hutton,  35  Broadway. 
F.  E.  Idell,  26  Cortlandt  St. 
V.  S.  Ineersoll,  120  Liberty  St, 
labe  11 -Porter  Co.,  316  Broadway, 
lasertel  &  Sawyer,  28  Cortlandt  St. 
Jacobs  &  Da  vies,  32  Nassau  St.. 
C  8,  Jennings.  33  Nassau  St, 
E.  D.  Johnston,  «  Liberty  Bt. 
3.  A.  Judson,  11  Broadway. 
.  a.  T.  Keith,  U  Wall  St. 

E.  H.  Kendall,  A.,  150  Sth  Ave. 
John  Kenny,  Jr.,  3S  Cortlandt. 
Wm.  Kent,  220  Broadway. 

J.  W.  King,  61  William  St. 

F,  E.  Kinsman,  2g  Cortlandt  Bt. 
Knight  &  Lande,  20  Broad  Bt. 
Edw.  R.   Knowles,  26  Cortlandt  St, 
Douglas  Knox,  GSE  Klngsbridge  Kd. 

F.  A.  Kammer.  71  Broadway. 
Thoroas  Lancaster,  39  Nassau  St. 
John  Langton,  72  Trinity  Place. 
P.   P.    Lant.    235   W.    filat.    St. 

T.  F,   Lawlor,  220  Broadway. 
C.  W.  Leavltt,  Jr.,  15  Cortlandt  BL 
Ledoux  &  Co.,  99  John  St. 
Eugene  Lentilbon,  11  Broadway. 
LesUe  Bros.,  276S  Broadway. 
Levering  &  Garrigues,  5E2  W.  23d  St. 
I*wlEon  &  Just,  129  W.  <2d  St. 
GuBtav  Linden  thai,  17  Cedar  Bt. 

G.  E.  Low,  15  Broadw&v, 

Loomls  Pettlbone  Co,,  52  Broadway. 
Oscar  Lo  win  son,  39  Cortlandi. 
Albert  Lucius.  38  Park  Row. 
P.  J.  Lucliia.  3ii  Park  Kow. 
John  Lundle,  62  Broadway. 
Eciw.  McCaiin,  42  Cortlandt  St. 
Alexander  MoDecmott,    19    ■Whitehall 

H.  it.  McElligott,  29  Broadway. 

McGulre  &   Hall,  26  Cortlrndt, 

William  McKcnzle,  111  Broadway. 

A.  R.   MoKlm,  Ifle  E.   23d  8t, 

Embury  McLean.  237  Broadway. 

Charlea  Macdoiiald,  1  Broadway. 

F,  D.  Mack,  346  Broadway. 

M,  J.  Mnek,  1901   Botiigatc  Ave, 

Wllllani  Mackintosh,  150  Nassau. 

C.  O.  Maiiloui,  150  Nassau  St. 

Basil  Major,  2S  Broadway. 

A.   P.  Man,   56  Wall  St. 

C,  W.  Marsh,  1S9  Fifth  Ave. 

O.   J.  Marstand,   410  W,   115th  St. 

W.  B.  Martin,  17  Park  Row. 

Joseph  Mayer,  1  Broadway. 


New  York  City— Maiihallan  and  Sronx- 


;o.,   lie 


Com 
MBlan   Arch   Const 

Broadway. 
Henry    Meat,    115   Broadway. 
Julius  Meyer,  65  Broadway. 
C.  B.  Meyers,  3  Union  Square  W. 
Prank    Miller,    39    Cortlandt. 
How  Miller,   100  Broadway, 
Millllcen  Bros.,  It  Broadway, 
Moffat  &  Hewitt,  10  K.  E3d  St. 
John  Monks  &  Son,  130  Water  St. 
C   K,   Moore,   11   Broadway. 
E.  c,   Moore,  130  Pearl  Bt. 
G.    S,    Morlson,   36  Wall  St. 
Otto  A.  Moses,  49  Elxchange  PI. 
William  Mueser,  17  Park  Row. 
J.   N.   Murphy,   11«  Nassau  at. 
C.  H.  Myers,  46  Broadway. 
August   Namur,   36   Broadway. 
S,  M.   Neff,    120  Liberty   Bt. 
New    HnKland      Engineering    Co.,    100 

Broadway. 
H.   B.    Newhall,   Jr.,   26  Cortlandt   St. 
K.    F.    North,    150    Nassau    Bt. 
Olcott,  Peam  &  Peele,  IS  Broadway. 
L.   F.   Olney,  99  Nassau  St, 
Andrew  Onderdonk,  1  Broadway. 
Opdyce  &  Thompson,  17  Park  Row. 
J,  F.   O'Rourke,  17  Park  Row. 
Osborn    Co.,    45   Broadway. 
Osiorberg  &  Sutlon,  11  Broadway, 
J.  F,  Padeltord,  246  W.  ineth  Bt. 
Charlss  Paine  &  Son.   32  Park  Place. 
a.    H.    Paine,    32   Park    Place. 

B.  H.  Parsons,  »7  Cedar  St. 
Harry  de  B.  Parsons,  22  William  St. 
W.  B.  Parsons,  22  Wllllnm  St, 
PatUson  Bros.,  141  Broadway. 

C.  E.  Pearce.  97  Cedar  St. 
J.  J.  Pearson,  40  Wall  St. 
Peters  &  Roberts,  II  Broadway. 
Phillips    &    Worthlngton,    !1    Broad- 

K.  H.  Phlpps,  220  Broadway. 

Pierce    Well    Engineering    &    supply 

Co..  136  Liberty  St. 
Ferdinand  Pontriehet,  1«  Warren  St. 
Geo.  B.  Post,  A..  33  E.  17th  St. 
R.  B,  Post,  5i  Chamber  St. 
Post  &  MoCord.  2S9  1th  Ave. 
Alexander  Potter,  IBO  Nassau  fit. 
J.  J.  Powers,  44  Broadway. 
John  Pownsll.  150  Nassau  SL 
Bruce  Price,  A, 
A.  B.  Procter.  Jr.,  Ill  5th  Ave. 
Purdy  &  Henderson,  78  Sth  Ave. 
G.  W,  Randall,  1123  Broadway. 
J.  C  Randolph,  15  Broad  Bt. 
P.  E.  Raque,  289  4th  Ave. 
■W.  B.  Reed,  Jr..  162  W.  12lBt  St. 
W.   B.  Reed,  621  Broadway. 
Thorburn  Reid,  120  Liberty  Bt. 
W.  P.  Reld,  220  Broadway. 
Frederick  Relnert,  280  Broadl^y.   . 
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E.   P.  RobertB,  22  William  St. 
Nathaniel  Roberta,  160  6th  Ave. 
J.  M.  RobltuMa,  15  Broad  St. 
C.  W,  Roepper.  4E  Broadway, 
Barnard  Roll.  3ft  Cortlandt  fit. 
A.  J.  Rosal,  3S  Broadway. 
Ferdinand  Ruttman,  45  Broadway. 

E.  a.  Sallord.  253  Broadway. 

P.  A.  SansuinetW,  39  Cortlandt  St. 

UvlngHton  Satterlee.  40  Broadway. 

P.   H,  Sawyer,  ISO  Broadway. 

N.  L.  Bchloaa,  39  Cortlandt  St. 

3.   M.  Scot,  U  Broadway. 

a.  B.  Seaman,  40  Wall  St. 
A.   P.  Bears,  20  Broad  St. 
I.  A.  Bhaler,  27  William  St. 
Bhedd  &  Sarle,  52  Broadway. 
J.  C.  Sheridan.  7  Rector  St. 
Jos.   SimmonB,  3S  NaBsau  St. 
P.   W.   Skinner,  100  William  St. 
Small  &  Schurmann,  2ii5  Broadway. 
Augustus  Smith.  3S  Cortlandt. 
C.  W.   Smith,  31  Broadway. 

F.  H.  Smith,  10  Eichange  PI. 
T.    R.    Smith,  IBO  Broadway. 
J.   P.   Smithers,  Jr.,  40  Broadway. 
Snare  &  Triest,  39  Cortlandt. 
C.  H.  Snow,  University  HightB. 
Sooysmlth  &  Co.,  71  Broadway. 
J.  F.  Soraana  (firm  oD,  31  Broadwa/. 
E.    a.   Spllabury   Engineering  Co.,    45 

Broadway. 

T.  W.  Sprague,  37  Cedar  St.  . 

Standard  Engineering  &  Contracting 
Co.,  160  5th  Ave. 

Starr  Engineering  Co..  260  Broadway. 

Henry  Steers,  Jr..  1   Broadway. 

Stttne  &  Thuret™,   22"  Broadway. 

Herman  A.  Strauss.  29  1.1  her [y  St. 

E.   L.   Slreet,  44  Wall  St. 

Structural  Englneeripg  Co..  39  Cort- 
landt St. 


James  Symington.  10  Exc 
G.  A.  T^ber,   106  E.   23d   St. 
Caeaar  Teran,  102  Fulton   St. 
C.  F.  Temey,  123  Liberty  St. 
E.  G.  Thomas,  97  Cfdar  St. 
G.  H.  Thomson,  51  E.  44Iti  St. 
T.  K.  Thomson.  17  Park  Row. 
H.  C.  Thompson,  136  Liberty  St. 
R.    H.    TIngley,   102   Pullon   St. 
W.  H.  ntus.  3  TTnlon  Square,  W 


■X—  New  York  City— Manhattan  and  Brota- 

R.   P.    Tomasselt.   217  W.   12Stb  Bl. 
C.  H.  Tompkins,   120  t'berty  SI. 
A.  B.  Tower,  1123  Broadway. 
Tower  &  Wallace,  309  Broadway. 

F.  M.  Towl,  26  Proadway. 
C.  S.   Towle,  220  Broadway. 
L.  L.  Trtbus,  S4  Warren  St. 
J.  C.  Traulwlne,  Jr..  27  Wllliflms  8L 

A.  W.  Trotter.  71  Broadway. 

B.  W.  Tucker,  15  Cortlandt  St. 

G.  R.  TuBka,  I 
Oluf  Tybtrg.   3S   « 
United  Construction  Co.,  17  Park  Row, 
United   Engineering     &     Contracting 

Co.,    17   Park   Row. 
J.  a.  Van  Home.  71  Broadway. 
Franklin    Van   Winkle, -39  Cortlandt 

St. 
H.  L.  Vanille,  11  Broadway. 

C.  G.    Verroeule,    203    Broadway. 
A.  L.  Von  Bauer,  1123  Broadway, 

F.  Von  Bnisparger,  ^  Nassju  31, 
J.  A.  L,  Wad  dell,  11  Broadway. 
Waddell    &    Montgomery.    72   Trlnlly 

Place. 
Geo.   Wadnian.   33  Stuyvesan:   St. 
Walker  &  Stldham,  S74  Broadway. 
J.  P.   Ward,   45  Broadway. 
Wm.    R.    Ware,    A.      Columbia    Cul- 

J.   D.   Waring.   45  Broadway. 
Waring,    Chapman   &     Farquhar,  814 

Broadway. 
C.  S,  Warner,  468  W.  146th  St. 
W.    H.   D.   Washtngton.   1    Broadway, 
John   Walerhouse,   71  Broadway., 
A.  L.  Webster.  3  Broadway. 
W.   H.    Welghtman,    29   Broadway. 
J.  H,  Wells.  32  Nassau  St. 
S.  C.  Welskopt,  21  State  SI. 
Wetmore  &  Lendslng.  120  Liberty  St. 

G.  A.  Wheeler,  253  Broadway. 
8.    Whinery,    95    Liberty    St. 
J.  T.  Whistler,  52  Broadway. 
W    H.  White,  32  Pine  St. 
F.   S,   Williamson,   250  Broadway. 
Fremont  Wilson.  06  Maiden  Lane. 
H.    a.   Winn,   la   E.   44th  St. 
A.    B.   Wollt,   130  Fulton    St. 
Woltmann.  Keith  &  Co.,  11  Wall  SL 
E  J.  Wood  Co.,  243  Broadway. 
Chas,  Wyeth,  1  Madison  Ave. 
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is  given  more  fully  in  i 
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KAHrplM  Mm,  HJW  r*t  Tmt.  than  any  other  publication. 
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NEW  YORK  CITY,    BOROUGH    OF 
QUEENS— 

R.  Evans,  1  Town  Hall. 
J,  J.  McLaughlin,  Co.  Engr. 
Ferdinand  Peralta,  4  Center  St..  Ja- 

B  .H.  Roemer,  20  Main.  Flushing. 
Ricliard     Rutter.     Rookaway       Parli 

Frederick  Skeen,  411   Lockwood  St., 

L.  I.  City. 
L.  C.   Smith,  24  Jackson  Ave,,    L.   I, 

City. 
Harold  Talt,  5tfi  &  Jackson  Ave..  L. 

I.  at/ 

P.  G.   Van  Alat,  702    Vernon,     L,.     I. 

City. 
XEH'  yORK  CITY,     BOROUGH    OP 
RICHMOND— 

L.  w.  Freeman,  New  Brighton. 
Wm.   R.   Hlllyer.  407  Richmond  Ter., 

New  Brighton. 
Henry  P.   Morrison,     23     Rich    Ave., 

Port  Richmond. 
W.  S.  Bacot,  Stapleton. 
Otto  H,  Klein,  42  Harrison  St.,  Sta- 

Hubbard  R.  Yetman,  Tottenvllle. 
NIAGARA  FAI^LS— 
Wallace  C.  Johnson. 
Walter  Jonea. 
Walter  MoCulloh. 

E.  D.  Very.  Cy,  Engr. 
NORTH  TONAWANDA- 

.  P.   Smith,  Cy.   Bngr. 
OG DENS BURG— 

trick  Hacket. 

D,  Tate,  Cy.  Bngr, 
ONEIDA— 

F,  W.  Ormaby,  Cy.  Engr. 
John  H.  Sleber.  A- 

ONEONTA— 

Owen  PhllUpB,  Cy.  Engr. 
OSWBaO— 

Neteon  J.  Harris. 

P.  W.  Ornabr,  Cy.   Bngr. 

John  H.  Seeber. 
PATCHOGUE— 

J.   Roe  &   Son. 

Bmmett  F,  Smith,  Cy.  Bngr. 
PEEE8KILL— 

W.  Reynolds,  Cy.  Engr. 
PORT  IERVI8— 

Irving  Schofleld,   Cy.   Engr. 
POtTGHKEEPSIB- 

B.  H.   Brevoort,  6*  Market.. 

Chas.  E.  Fowler,  Cy,  Bngr. 
QUBENSBURY— 

a.  P.  Slade,  Cy.  Engr, 
RENSSELAER— 

wood  Blessing,  Cy.  Engr, 
ROCHESTER— 

LeGrand  Brown.  16  State. 

Fred  H.  Crafts,  97  Glendale  Pk, 

Tho8.  Evershed. 


E.  A.  Fiaher,  Cy.  Engr. 

Gillette,   Hay  &  Gillette,  751  Powers 

Eldg. 
W.  C.  Gray,  418  Powers  BIdg. 
J,  H.  Grant,  City  Hall. 
Horace  Jones,  142  State, 

E.  Kuichling,  209  Clinton  We  .  ?-■. 
Geo,  W,  Rafter,  63  Kenwood  Bldg. 
John  C.  Ryan,  1J8  Arcade. 

W.  R.  Storey,  711  E.  &  B.  Bldg- 
W.  J.  Stewart. 

J.  N.  TubbB,  207  Wilder  Bldg. 
ROME— 

F.  A.   Coleman.  Cy,  Bngr. 

G.  S.  Hook. 
Knight  &  Hopkins, 
Geo.    C.    Schillner. 

EONDOl'T— 
Geo.    N.    Bell.   Cy.    Engr. 
P.  Edwin  Clarke. 
Jas.  E.  Phlnney. 


K.  Kelsey,  Cy.  Engr. 
SANDY  CREEK— 

S.   E.   Wheeler.   Cy.  Bngr. 
SARATOGA   SPRINOB- 

J,  3,  Mott,  Cy.  Bngr. 


rctli. 


Oil  11 

L.   B.    Sebrlng. 

D.  C,  Smith. 
SIDNEY- 

James  L,   Clark.  Cy.   Engr. 
SING  SING— 

C.  E.  Oartwright.  S.  Highland  Ave. 

C.  S    Qqwen. 

W,    E.    Horton,    James  St. 

Jamea  M.  Gere,  Cy.  Bngr. 
SYRACUaB- 

James   B.    Cahoon,   639  Onondaga   St. 

W.   B.   Cogswell. 

Allen    &    Farrington. 

Rhesa  Griffin,  307  E.   Genesee  St. 

Geo.  B   Higgina,  84  Wieting  Elk. 

H.   C.   Hodgklns,  BIO  W,  Onondaga. 

Thomas   H.   Mather,     38,  Nottingham 
Bldg. 

Geo.    A,    Morris.   102   Holland   St. 

Henry  T.  Reach,  City  Hall. 

H.   Soule. 

Russell   R.    Stuart,    Cy.    Engr. 

Charles   A.    Sweet,   262   James   St. 

James  G.  Tracy,  406  S,  A,  &  K.  Bldg. 
TARRYTXJWN- 

Ward  Carpenter  &  Son. 

D.  8.   Merritt. 

E.  J.  Wulf,  Cy,  Engr. 
TON  AW  A  ND  A— 


',  Cy.  1 
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TROY- 

Bdward  B.  Cary.  Cy.  Engr. 

Cary  &  Roemer,  Times  Bldg. 

John  Plynn. 

W.  Q.  Raymond. 

Palmer  C.   Rtcketls,  IT  1st 

Martla  Schencli. 
TUPPER  LAKE— 

W.   E   La  Fountain,  Cy.   Hngr. 
UTICA— 

C.  W.  Adamd.  132  Oneida. 

F.  K.  Baxter,  lOZ  Blocker. 

Lemla  Clifford,  Jr. 

Paul  L.  Sciultie,  Cy.  Bagr. 


WALDEN- 

Chaa.    Caldwell,    Cy.    Engr,,      P. 
Newbiireh. 
WARWICK— 

Henry  Pellon,  Cy.  Bngr. 
WATEHTOWN— 

F.   A.  Hinds. 

C.  O.  McComb,  Cy.  Engr. 
WHITBHALL- 

A,  !>.   Rartholomew,   Cy.   Er.gr. 
WHITE  PI.^IN8— 

J.   M.    Farley,   Cy.  BSigT. 
TONKBRS— 
Wm.  H.  Baldwin,  45  Washurton  A 

E.  Sherman  Gould, 

C.   V.  Lellva,  Cy.  Engr. 

NORTH  CAROLINA. 

ASHEVILLE- 

B,  M.   Lee,  Cy.  Engr. 
CHARLOTTE— 

Flngal  C.  Black. 

Hay  den.  Wheeler  &  Slocum. 

Hook  &  Sawyer. 

F.  P.   Mllburn. 

C,  A.   Spratt,  Cy.  Engr. 
GBEENSBORO— 

HENDERSON- 


SAL 

fj.  E.  Scales,  Cy.  Engi 
WILMINGTON— 

J.   C.   Chase. 

Jos.  H.  McRee,  Cy,  1 
WINSTON— 

J,    li.    IjOdlOTV. 

J,   O.   MaKFude 


Ener 


NOIiTH   O.\K0T^ 

PARGO- 

Hancock  Bros. 

H,   Beebe. 

J,  O'Shea. 

Sara.   F.   Crahbe,  Cy.  Engr 
GRAFTON— 

B,  L.  Ross,  Cy.  Engr. 


OHIO. 

AKRON- 

W.  D.  Chapman,  *M  Everett  Bldg, 

J.  A.  QehreB,  Court  House  Square. 

Paul  Bros.,  230  Main  St. 

John  W.  Payne,  Cy.  Engr. 
ALLIANCB- 

W,  B.  Hunt. 

O.  W.  Pfouta,  Cy.  Engr.         • 
ASHLAND- 

F.  L.  Nled-chelaer,  Cy.  Engr. 
ASHTABULA- 

L,  A.  Amsden, 

F.  E.  Btssell. 

H.  E.  Mann,  Cy.  Engr. 

ATHENS— 

J.  R.  Sands,  C:'.  Engr. 
BBLI-AIRE- 

A.  J.  Norton.  Cy;  Engr. 
BBLLBFONTAINE— 

Gimo  &  Fisher. 

Jas.  C.  W.  Wonders.  Cy.  Engr. 
BOWLING  GREEN— 

E.  L,  Spaftord. 

L.  B.  Fraker. 
BRYAN— 

Schurn-an  *  Consaul, 
CAMBRIDGE-- 

O.  M.  Hoge,  Cy.  Engr. 
CANTON— 

L.    B.   Chapin, 

G.  M.   Kaufman,   Central   Sav.  Bsnk 
Bidg. 


,   1211    a    Cleveland 


.    J.    Lar 
Roht.    Oati 


Ave. 


1,  123  Tuscarawas  St. 
.   Guy    Tllden.    Schaefer    BIk. 
Philip  H.  Web«r,  Cy.  Engr. 

CARROLLTON- 

J.   T>.    Lone,    Cy.   Engr. 
CARTHAGE— 

E   P.   Layman:   Cy.   Engr. 
CBI-INA— 

A.   W.    FlshbauKh, 

Marttn    Lutz,    Cy.   Engr. 
CHILLTCOTTHE- 

John   F.   Cook, 

Walter  M.    Dawley. 

H.   M.   Rtad,   Cy.  Bigr. 
CINCINNATI- 
LOUIS  F.  Boeh,  4133  Florida  Ave. 

Wm.   H.  Boeh,  Cltv  Water  WfirkS. 

G.  Roujicaren.  2d  Floor  City  Hall, 

J.  E.  Breen,  County  Engr 

M.  D.   Burke,  404  Pike  Bldg. 

Clinton  Cowen,  540  Main. 

C.  N,  Danenliower,  1426  Elm. 

OeoFBe  W,  Diekmelr,  211  IBth  9L 
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duel  nnart— COTitf  nued. 

A.  U   Duwellus,   127  E.   Sd. 

Wm.  C.  Uowsoii,  2S17  Clelnvlew  Ave. 
Karnshsw    &    Punahon,    Glenn    Bldg. 

5th  and  ilace. 
Robert  £iisl«.   Uaa  Lincoln  Ave. 
Collin  Foi-d,  Jr.,  1060  Wesley  Ave. 
David  GoldruKle.  DennlB..n  Hotel. 
Jam«s  M.  Harper,  1546  Baymlller. 

B.  W.  Harrison,  County  Surveyor. 
Heye  Bros.,    Hopklna   &   Linn. 
John    W.    Hill,    35   Glenn    Bldg. 
Arlbur  8.   Hobby,  «ia  Lincoln  Ave. 

D.  8,    Hoabroolt  &   Son,    65   Pickering 
BldK. 

Hoabronk       A      Ferrla,       4W»       Pike 
BIdic. 

E.  W.  Huge,  9th  and  Main. 

H.    B.    Knorr,    County   EnBlneer. 
P.  S.   KruK,   County  Engineer. 
E.  F.  Layman.  32  E.  3d. 
Jos.  M.  Locke,  4D  El   3d. 
L.  W.  MathewBon,  4!2i  Chambers. 
Frank  E.    MUrris.  2846  Harrison  Ave. 
I.  W.  Newcomer.  11  Masonic  Temple. 
.  B.  Funshon,  Chief  E^ngineer  B. 


of  C.  . 

The  T.  F.  Randolph  Co..  232  E.  Sth. 

Chas.   E.   Haslnaky.   1641  Clayton. 

R.    L.   Read,    32   E.    3d. 

J.   K.    KuBB   &   Co..    340  Main. 

H.   B.  Schmidt  &.  Co.,   215  E.   4th  St. 

Thoa.   G.  Smith,  Jr..   M,   E.,   11   Ham- 
mond   Bldg. 

C.    Spengel.    409   Pike    Bldg. 

H.  J.  Stanley,  chief  Engineer  B.  of 
P,  S.,  City  Hb" 

James  A.  Stewart,  517  Johnston  Bldg. 

ChrlBt   Stlchnath.    Shaw   Ave.,    Hyde 
Park. 

Walter  E.   Sullivan,   City  Hall, 

J.  H.  Sundmoker,  Cnunty  Engineer, 

WllllH^.  Tharp.  810  Nenve  Bldg. 

Henry   Toner,  4211  Turrlll. 

E.     W.    Wulfekoetter.    Jr..    14     Hiil- 
bert  Elk. 

Adolph    G.    Wulff,    Spring    Grove    & 
Bates  Aves. 
CIRCLEVILLE— 

C.  F.  Abprnethy,  Cy.  Engr. 

8am'l  Fuller. 

Thoa.  McMananry. 

Will  Mowery. 


Frank  S.  Barnum,  A..  1 

Bldg. 

B.    B,    Boalt,   «  Outhwalte   Ave. 
TV.  B.  BoKardDB,  OHlturn  BnK-  r».. 

Odborn  Bldit. 
Philip  L.   Cobb,  JSftfi  Euc]lid  Ave. 
Edward  C.  Cooke,  44  Hough  Place. 
Geo.  Culley,  i  Redell   St. 
P.  P.  Harrington,  509  Oaborn  Bldg. 
Clias.  H.  Haupt,  T»  Edgewood  Place, 


C.  F.  Lakr.  Oxboru  Bus.  Co., 
Oaborn  UldK, 

Chas.  F.  l*wls,  307  Cuyahoga  Bldg. 

Walter  Miller,  407  Perry-Payne  Bldg. 

Benjamin  F.  Morse,  E.  &  A.,  36 
Cheshire  St, 

J.  P.  Ogden,  Bngrr,  ot  Pavements, 
aty  Hali. 

Tbe  Oaborn  Enwlncerlua:  Co.,  Oa- 
born  Bids- 

J.  T,  Pardee,  Engr.  of  Bridges,  City 
Hall. 

Isaac  K,  Plerson,  416  Cuyahoga 
Bldg. 

Albert  H.  Torter,  403  Osborne  Bldg. 

M,  E.  Rawson,  762  Genesee  Ave.       ' 

Walter  P,  Rice,  Dlr.  P.  W.,  City 
Hall, 

John  N.   Richardson,  A,,     262     Pros- 

Geo,  S,  Rider,  604  Century  Bldg. 
Jas.    Ritchie,     Oy.      Engr.,      Hlckock 

Bldg, 
L.  T,  Schofleld,  A.,  338  Erie  St, 
Chas.  P.  Schulti,  354  Superior  St, 
Chaa,  H.  Strong,  622  Cuyahoga  Bldg. 
Henry  C.  Thompson,  20  Benton  9t, 
Joshua  D,  Varney,  53  Public  Square, 
Wellman-Seaver  Eng.    Co,,  1404  New 
England  Bldg, 

CLVDE— 
W,    K.   Glllett. 

COLUMBIANA— 
J.   G.    Beatty, 

COLUMBUS— 
3.  F,  Buwen,  28  E,  Stale  St, 
Henry  Cordes, 

John  Courtrlght.   347  S.    High  St, 
F.    J,    Fisher.    23    E.    State   St, 
M,    H,    Gates.    2314   N.    High  St. 
Julian    arises.    City   Engr. 
E,  A,  Kemmler.  City  Hall, 

E.  E,  Legg,  414  Pioneer  Bik, 
R.  R.  Marble,  23  E.  Slate  St. 

Chas,  E,  Perkins,  Chf,  Engr,  State 
B.  P.  W. 

F.  J,  Picard,  59  Cltnlon  BIk, 
Snow  &  Barbour.  S6  N.  High. 
Frank  Snyder,  23  E,   State, 
J.  A.  Taft,  23  E.  State, 

CONNEAUT— 

C.  H.  Slater,  Cy,   Engr, 
COSHOCTON— 

John    A.    Hanloii. 
CRESTLINE— 
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DAYTON- 
Harry  J.  McDargh. 
H.  E.  Talbol  &  Co. 
K,  M.  Tururr,  Cy.  Bnsr- 

DEFIANCE— 

Henry  F,  Toberen.  Clly  Engr. 
DELAWARE— 

J.   B.  Taggart.   Ctty  Engr. 
BAST   LIVERPOOL— 
A.  W.  Scott. 

John  A.   Georee,  Cy.   Engr. 
Adoluh    I'llti. 
BLTRIA— 
Wm.   H.   Searles. 
C,    H,   Snnw.   Cy,    Engr. 
FINDI^Y- 
E.  C.  Bolloil, 

J.   W.   S.   Reigle,  Cy.  Engr. 
FREMONT— 

Henry  Hughes,  Cy.  Engr.  . 
GALION— 

J.  W.  Atkinson,  Cy.  Engl-. 
GALL.IPOLIS— 
M.   F.   Leonard. 
Arius  K.  Williams,  Cy.  Engr. 
GENEVA— 

B,  P.   Hewet,  Cy.   Engr. 
GLENVILLE— 

The  Walter  P.  Rloe  Eng.  Co.,  Cleve- 
land, Cy.  Bngrs. 
GREENVILLE— 
W.  D.  Brumhaugh^  Cy,  Engr, 

C.  O.  Lucas,  -^ 
HAMILTON- 

L.  A.  Dillon,  City  Engr. 
HARTWELL— 

H.  C.  Innea. 
IRONTON— 

F.  G,  Leste,  Cy.  Engr. 
JACKSON- 

Solon  Smith,  Cy.  Engr 
KENTON- 

W.  W.   Myers.  Cy.  Engr, 

Ales.   H.    Taylor. 

O.   P.   Wilson. 
LAKEWOOD— 

Hobt.  Wager. 

R.  J.  Wood,  City  Engr. 
LANCASTER— 

A.    E.    Bretz. 

Jno.    N.    Wolfe,   City   Engr. 
LEBANON— 

Frank   A.    Bone. 

W.   R.  Kemper,   City  Engr. 

Wm,    McCole. 

P,    O.    Monfort. 

Webb  Smith. 
LBIP8IC— 

D.  W.   Seltz.  Cy.  Engr. 
LIMA— 

R.   H,   Gamble. 

J.    C.    McCoUouKh. 

L.    F.    Prevosl.   Cy.    Engr. 

Geo.    Taylor. 


LONDON— 

E.   E.   Harvey. 

Clint  Morse.  City  Engr. 
LORAIN— 

E.   C.   Lcolburrough. 

C.  H.  Snow,  Cy.  Engr. 
MADI80NV1LLE— 


V.  Redding. 
MARIETTA— 

E,   F.  Gates,  Cy,  Engr 
W.  P.   Mason,  210  Front 
MARION— 

J.   W.    Scott,   Cy.    Engr. 
MARTIN'S   PERRy— 

^  Lash,   City  Engr. 
IVILLE- 
Kennedy, 
MA3SILLON— 

D.   C.   Borton,    City  Engr 
MIDDLEPORT— 
Thos.  Headley. 

ton,   Cy  .Engr, 


MINGO  JUNCTION— 
James  L.  Cox.  City  Engr 

MT.   VERNON— 
A.  Casslll,   Cy.   Engr. 

NAPOLEON- 

C.  N.    Schwab,,  City    Engr. 
NEWABK— 

N.  H.  Brown,  Cy.  Bngr. 
NEW  PHILADBLPHIA- 

3.  H.  Boolh,  City  Engr. 
NILES- 

Wm.  Wilson,  City  Engr. 
NORTH    BALTIMORE— 

D.  W,  Leese,  City  Engr. 
NOR  WALK— 

John  Laylln.   Cy.    Engr. 

L-    B.    Mesnard. 
NOB  WOOD— 

Jaa.  A.   Stewart,  Cy.   Bngr. 
OBERLIN— 

W.  B.  Oerrtsh,  Cy.  Engr. 
OTTAWA— 

J.  S.  Cartwrlght,  Cy.  Engr. 
OTWAY— 

J-  W.  Smith. 
PAINESVILLE- 

Frank  M.  Barker,  Cy.  Engr. 
PAULDING— 

Oliver  Morrow,  Cy.  Engr. 
.PIQUA- 

H,  E  Whitlock,  Cy.  Engr. 
POMBROY— 

HeadJy  &  MIddleton,  Cy.  EMgrs. 
PORT  JEFFERSON- 

Chas.  Counts. 
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PORTSMOUTH- 

Benlamln   Bratt,   11   Qallla. 

R.  A.  Bryan,  Cy.  Engr,,  33  B. 
RAVENNA— 

W,  H.  Unton,  Cy.  Engr. 
RBADING- 

D.    S.    Hosbrook,    Cy.    Engr., 

ST.    MARY-a^ 

Fred   Keuthan.   Cy.    Engr. 
SALEM— 

Morris  French,   Cy.  Engr. 

J.  B.  Strawn. 
8ANDU9KY- 

I.  C.  Brewer. 

John  W.  Miller,  Cy.  Elnsr. 
SHELBY— 


F.   Krause,  City  Engr. 
SPRINOPIELD— 
E,    W,    Olds,    19  E.    High   St. 
J,  N.  Seever.  iohii  E,  Main. 
Wm.   Shuron,  Cr.   Eiier, 
David  F,  8nyder 


W.  Main. 
t  House. 


STEUBEN  VI LLE- 

Sam'l  Curtman.  Cy.  Engr. 

Sara    Huston.    3rd    Fl.    Court    Housf 
TIFFIN— 

C.  J.  Peters,  Cy.  Engr. 
TOLEDO- 

Clldord  Buxton.  T.  &  O.  C,  R.  R. 
W.  G.  Clark,  2024  School  PI. 
J.    D.   Cook,    Law   BldB. 
Frank   T.    Oakley,    The    SpItEer, 
J.  C.  Ollphant,  1st  AssI,  Cy.  Engr. 
Riggs  &  Sherman,  B13  Nasby  Bldg. 
J.  L.  atratton,  115  Cham,  of  Com. 
TORONTO- 
A,   G.   White.  Cy.  Engr. 


URBANA— 

Jamea    Swisher,    Cy.    En 
VAN  WERT— 

L.  R.  Beatty,  Cy.  Engr 


WELLSTON— 

Thos.  M.  Davidson. 

Horaer  Ooddard. 
WILMINGTON-  ■ 

J.   A.    Brown,   Cy.   BngT. 

Alph    McKay. 
T^OOSTBR- 

J.  L.  Bberhardt,  C.v.  Engr. 

G.  A,  McKay. 
YOU  NO  STOW  N— 

P.   M.   Linle,   Cy.   Engr. 

OwBlcy  &   Boucherle,   A, 

David  M.  Wise. 
ZANESVILLE— 

Henry  I,   Buell,  Cy.   Engr. 

OKLAHOMA  Ten. 

gi:thrib— 

J.   Foucart. 

Mr.    Bennett. 

T.    C.    Frailer,    Cy.    Engr. 
9HAWNEE- 

W.  F.  Graves. 
PONCA   CITY— 

G,  H.  Brett,  Cy.  Engr. 

OREIOO^. 

ALBANY— 

C.  H.  Burggraf. 
CORl.*L,LI8— 

G,   V.   Skelton,   Cy.   Engr. 
PORTLAND— 
Wm.  B.  CluiBc,  Cy.   ElnKT. 

D.  D.  Clarke,   City  Hall. 

J,  H.  Cunningham,  610  Cham, 
W.  H.  Kennedy.  Ore.  R.  R. 
Co. 

E.  M.   Le-xarus. 
Richard   Martin,   Jr. 
Whidden   &    Lewis. 


Geo.  F,  Gelss,  City  Engr. 
Jacoby  &  WelBhampel. 
ALTOONA— 

Harvey  Linton,  City  Engr. 
AMBLER— 

Albert  Beck. 

Edw.  C.  Evans. 

Thomas  8.  GlUii 

Morris    Red  iter. 

B.  S.   Russell. 
ASHLAND— 


igr. 


Engr., 


WAVBRLY— 


ASHLEY— 

H.      S.     Smith, 
Wflkesbarre. 
BEAVER— 

J.    A.   Atwood. 
BEAVER  FALLS— 

H.    T.    Barker,    Ctty   Engr. 
BE  I  .LEFO  N  TB— 

J,   H.   Wetzel,   Cy.   Erigr. 
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BBU^EVUE— 

Bdebum  &.  Cooper,  Cy.  Ehigra. 
BETHIiHHEM— 

Lewis  J.  H.  Groasan,  .23  S.  Main  Bt. 

R.     £1     Neumeyer,     Cy.     Engr.,     U3 
Broad  St. 

William  B.  Spengler,  23  3.  Main  St 
BIRDSBORO— 

Samuel  Rea,  Cy.  Engr 
BDOOMSBUBG— 

Jaa.  C.  Brown,  Cy.  Engr. 
BRAKDOCK- 

Wm.  Howat,  Cy.  Engr. 
BRADPORD- 

B.  N.  Uuruh,  A. 

P.  B.  Wlntree,  Cy.  Engr. 
BRTN  MAWR— 

Sam'l  M.   Oarrlgues. 
BUTLER— 

C.  F.  L.  McQulBtOQ,  Cy.  Engr. 
CAMBRIDGE  SPRINGS— 

H.  H.  Finney.  Cy.  Engr. 
C ARBO  NDALB— 

Walter  Flick.   Cy.   Engr. 
CHAMBBRBBURG- 

8.  D.   Culbertson,   Cy.   Engr. 
CHARLBVOI— 
R.   L.   Barnhart. 
Wm.  I,toya,  Cy.  Engr 
CHESTER— 
W.  H.  Karne. 
C.   H.    LadomuB. 
CLIFTON  HEIGHTS— 

Thoa.    G.   Janvier,    Cy.    Ener 
COATESVILLB— 

H.  G.  Book,  Cy.  Engr 
COLUMBIA— 
E.    W.    Goerke. 
J.   Koch. 

Samuel  Wright,  Cy.  Engr. 
CO  NNBLLS  VILLE— 

S.  M.  Foust,  Cy.  Engr. 
CORRY- 
Nevin  R.  DIokaon.  Cy.  Engr. 
a.  D.  Gilbert. 
COUDERSPORT— 
Ora   L.    Nichols. 
CRAFTON— 

Jamea  S.  Harlng. 
CURWENSVILLB- 

W,  A.  Moore,  Cy,  Engr. 
DERRT  STATION— 

J.  Jack  Nell,  Cv.   Engr. 
EASTON— 


tnoiac 


Cy, 


.   Engr 


EMPORIUM- 
A.   R,   Shafer 

Ben.  E.  Brtggs,  Cy.  Engr. 
EVERETT— 

G.  W.  Cunard.  Cy.  Engr. 
FRANKLIN— 

T,  L".  Kennerdell,  Cy.  Engr. 

E.  C.  Read. 


HAatlNGS— 

Jas.  Campbell,  Cy.  Engr.  .     , 

HAZELTON— 

A.  B.  Celalx,  Poplar  &  Cheatnut  Sia. 
L.  O.  Emmerich,  201  N.  Laurel  St. 
Jaa.  8.  Harlng.  Cy.  Engr. 

B.  A.  Heaa.  197  Peace  St. 

T.  8.  McNaJr,  Diamond  Ave.  &  jUter 
St. 

L  E.  Unstead.  91  N.  Church  St. 
HUNTINGDON- 

J.  Murray  Africa.   Cy.   Engr. 
INDIANA- 

Robt.   M.   Mullen,  Cy.   Ener. 
JBNKINTOWN— 

Job.  W.  Hunt«-,  Cy.  Engr. 
JOHNSTOWN- 

Geo.   Krueger. 

Lee  Maaterton,  Cy.  Engr. 

Alei.  McKeever. 

Geo.  Wild,  A. 

Wilson  &  Kuhn. 
KINGSTON- 

Thoa.  Wright,  Cy.  Engr. 
KITTANNING- 

H.  L.  Ralston,  Cy.  Bngr. 
KUTZTOWN— 

A.  S.  Heffner.  Cy.  Engr. 
LANCASTER- 

Israel  Careenter,  Cy.   Bngr. 

D.  M,   Rothenberger, 
C.   E  Urban. 

Jaa.  Warner. 
LANSDOWNE— 

Thos.  G.  Janvier,  Cy.  Engr. 
LANS  FORD— 

Wm.    J.    Dornbach. 

Chaa.  A.  Rutter,  Cy,  Engr. 
LATROBE— 

Oebhart  &  Reed.  Cy.  Engrs, 
LEBANON— 

ThOB.  R.  Crowell,  Cy.  EnsT. 

G.  W.  Hayea. 
LYKENS— 

Samuel    Cox,    Cy.    Ensr. 
MANSFIELD— 

E,  N.    Bentley. 

Andrew  Sherwood,  Cy.  Engr. 
MARIETTA— 

Casl^er  Eates,  Cy.  Engr, 
MAUCH   CHUNK— 

Franz  Mackl.  Cy.  Engr, 
M"E>ONALD— 

B.  F.    Hunter.    Cy.    Engr. 
M'KEES  ROCKS— 

8.  L.  Gardner,  Cy.  Engr. 
MEADVfLLE— 
W.    A.    Doane,    City    Engr. 

C.  M.    Broomall. 
MIDDLETOWN— 

Gbo.    8.    Mtsh,    Cy.    Engr. 
MONONGAHBLA  CITY- 
Geo.  T.  Jenklna,  Cy.  Engr. 


Do,l,.cdbyGoO(^lc 
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NABBERTH— 

P.  P.  Brendllnger. 
NAZARBTH— 

Prank  J.  Kunkle,  Cy.  Bnar- 

Robert  F.  ^Veala. 
NEW   CASTDB— 

Robt.  H.  McConahy,  Cy.  Brutr. 

F.  R.  Woods. 

NEW  KKNSINGTON- 

B.  H.  Bills. 

Jas,  D,  White,  Cy.  Engr 
NORRIBTOWN— 

A.    K.   Calhoun.  606  DeKalb  St. 

AlllK  W.  Coraon,  7  E.  Airy  St. 

James  Creiwon.  507  Swede  St. 

Malcolm  D.  Patterson,  Cy.  Engr. 
NORTH  BAST- 

C.  C.  Hill,  City  BnsT. 
NORTHUMB  BRLAND— 

James  O,   Dletlenbach,  Cy.    Engi, 
OAKDALE— 

Trimble  &  MlUfr,  Cy,  Engra. 
on.  CITY— 

GreEndeld    Englneerlns 
St. 

G.  F.  RoesB.  Cy.  Biisr..  Citr  Hsll. 
PATTON— 

H.  C.  Terger,  Cy.  Engr. 
PH IL  ADEU'H  I  a— 
Chester     Albrtaht.     908     Land     Title 

BldK- 
E  C.  Alsop,  134  S.  3d  St. 
G.  William  Balat.  908  Walnut  SU 
Chas.  Balderaton.   A,,  411  Walnut  St, 
AmoB  W.   Barnes.  134  S.  flth  St. 
Edwin  P.  Bertolett.  723  Heed  Bldg. 
E.    E.    Berthoud,      431    Odd    H-ellnwH- 

John   BIrklnblne,   Odd   Fellow's  lim- 


ine. 


John  T.  Boyt,   302  Walnut  St. 
James   S.     Budd.     1030     Wlth.".!">r.oii 

Bldg. 
Marshall  W.  Brown,  1023  Wltherspoon 

B!dg. 
Emroett    B.    Carter,      1W2      Harrison 

Bldg. 
Robert  C,    Clarkson,   710  Stephmi  'Ji- 

rard  Bldg. 
Clarke    &    Hubbard.      1414      8.    Penn. 

Sr:uarc. 
Chas.      H.      Clifton,      Spring     Garden 

Charles    W.      Collins,      TOIO      Wlther- 

spoon   Bids. 
Dyer  Cooper.  614  N.   3rd  St. 
Allan  Corson.   1212  MoiitKomerv  Ave. 
WlMlam  Coi,  304  Walnut  Place. 
Robert    A.    Commlngs.      714      Glrard 

Bldg.. 
F.    W.    Darlington.    1130   R™l    Estate 

Trust  Bldg. 
Charles  G.   Darrah.   945  Drexel   Bldg. 


I^iladelpMa—Conlinui-d. 

Howard  Deacon,  1103  Stephen  Glrard 
Bldg. 

John  Jerome  Deery.  1015  Betz  Bldg. 

Chas.  F.  Douglass,  A.  1313  S.  19th  St. 

W.    A.    Dryadale,    415   Hale    Bldg. 

M.   Ward  Easby,  SOP  Groier  Bldg. 

Joseph  U,   Ellis,  32B  Walnut  SI, 

Axel  H.  Engatrom,  517  Bullitt  Bldg. 

Henry  P.  Felster,  1011  Chestnut  St. 

Robert  A.   Fowden,  405'  Hale  Bldg. 

Francis  Bros.  &  Jellett,  M  Arch  St.. 

Jolin  Frascr  &  Bon,  A,  Imperial  Bldg. 

William  iJopelBjid  Furber.  421  Chest- 
nut St, 

John  L,  GUI.  Jr,  3tr2  Walnut  St. 

Richard  Ollpln.  421  Chestnut  Wdg, 

William  3.  Gray.  1030  Wlth<  rKpoon 
Bldg. 

Robert  P.  Green,  1102  Stephen  Gl- 
rard Bldg. 

Haupt  &  Franklin,  906  Crozer  Bldg. 

Joeeph  Harlshorne,  602  Barrlsou 
Bldg. 

E.  J.   Hedden,  14  S,   Broad  St, 

Magnus  Hellstrom,  572  Bullitt  Bldg, 

B.  Hexamer  &  Son,  419  Walnut  St 

Holt     &     Sebober,     373     Pbllad'^lphla 

Griffith  M.  Hopkins.  302  Walnut  81. 
Horn  &  Morris,  1227  Bet i  Bldg. 
R.  M.  Huston.  303  Walnut  SI. 
Philip  H,   Johnson,   1123  Betz   Bldg. 
Emery  J.     Kerrlck.  22S     W.     Hortter 

St.,  German  town. 
Keystone  Engineering  Co.,  92il  Chest- 
nut St. 
J.  Geo,  Kiemra    Jr     9a     he  X    ul  St 
George  R,  Kurrle    904  Walnut  8 
James   B.     Liadd      1  '>'     Rea      Estate 

Trust  Bldg 
IdtbDury  ^  itpackinnn    IttlS  Fll 

kert  St 
I.atta  &  Tertj     1001  Che^nut  St 
Ambrose  L.    Lehman      11   V.    Inut   Bt 
Henry   j!.    L.  mbirn      04   ft     her  poon 

Bldg. 
Edward    F     Lummis     4       Wal   ut   St 
N.   a.    Lynch    jOS  Walnuf   St 
Thomas  B    Mai      122    Slepl  en    Jlrird 

Bldg. 
I'Mward   V    Mai  1   nd        1     2.!0   r  r  xel 

Uldg. 
George  M.  Newhall       !6  S    41h  St 
Wrh.   H.   Millard    II       S    phen  Glrard 

Bldg. 
Edwin  P.   Monroe    1345  Arch  St 
Howard    Murphj     260   S     3d    St 
Ernest  W,  Naylor    Wth  St    and  Lan 


Qutmby     Englneei 


915  Ridge 


John  A,    Patterson    420  Walnut   3 
Alexander  Rta    SOO  land  Title  B  dg 
S,      Howard      Rii  pel       1301      Stephen 
Glrard  Bldg 
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philadelphia-ConHnueil. 
Frank  C.  Roberta  &  Co.,  l5fB  Filbert. 
Llmo       F.      Rondlnella,    72S     Stephen 

Glrard   Bids. 
Ijewln  Rodman  SchulU. 
Coleman  Sellers,  IJOl  Stephen  Girard 

BldB- 
Wm.  L,   SlmpHon,  5th  &  Bnttonwo3d 

Sts. 
Steel  &.  Wilke,  1213  Filbert. 
J.    Prescott    StouKhtoji.    92«    Stephen 

Qirard  Bide. 
Frederick  G.  Thorn,  Jr.,  1227  Stephen 

Girard  Bide. 
John  C.  Trautwlne,  Jr.,  !S7  S.  4th  St. 
John  C.  Trautwlne,  3d.  2B7  8.  «h  St, 
Theodore  F.  Trlepel,  234  Diamond  St. 
Harold  Van  Duiee,  427  Walnut  8t. 
John    A.    Walton,    821S    Germantown 

Robert  Weaver,  B32  Arch  St. 

G.  S.  Webster,  Chi.  Engr.  Dept.  Pub. 

Works,  Bureau  o!  Surveys. 
William  R.  Webster,  411  Walnut  St. 
Albert  C.  Wood,  606  Olrard  Bldg. 
Wilson  BroB,  &  Co.,  Dresel  Bldg. 
Wnilam    Wyllnerr  lOSO    Witherspoon 

Biag. 

Joseph  H.  Young,  1203  Harrison  Bldg. 


PITTBBURG— 
Henry  Aiken,  403  Lewis  BIk. 
W.  W.  Anderson,  810  Peon  Bldg. 

D.  Aahworth,  S26  4th  Ave, 

,    J.   Carroll   Barr,  1U7  Carnegie  Bldg. 
Wm.  Bradford,  3J1  4th  Ave, 
C.    H.    Bradley,    Jr..    &    Co.,    323  «li 

Ave. 
W.  R.  Urown.  Cy.  KnsEr.'a  sUcf. 

E.  M.   Bulz  &  Co.,  11^  Park  Bldg. 
J.  N.   Chester.  BOO  Lewlo   BIk. 
Curran  &   HuBsey,  215  4th   Ave. 
Samuel       Diescher,       714       Hamilton 

Bldg. 
P,  R.  Dravo  &  Co.,  812     Lewis    Bit 
Edeburn,   Cooper   &  Co..     410    Grant 


St. 
W.  A.  Bdrhnni 


Chae 


Ehler 


412  arm 

on,  616  T 


.  DlaD 


St.  A. 
Edward      R.      Erlokao 

Bldg. 

Ernest  L.  Farren.  6B  Fidelity  Bldg. 
Frease   &    Sperling.      Ross     Ave, 

Wood  St..  Bta.  D. 
Frick  &  Co.,  51  Schmidt  Bldg. 
a.  A,  Gimilan.  7£  Fidelity  Bldg. 
J.  T.  Graham,  615  Times  Bldg. 
G.    F.   Greenwtod,  Times  Bldg. 
Halleted  &  McNaugher,  401  Monon 

hela  Bk  Bldg. 


It  is  Our  Business 

TO  MBl>P 


Your  Business 


IF  YOU  MAKE,.SELL  OR  USE 


GEMDNT 


Write  to  us  and  we  will  tell  you  what  we  can  do  for  you. 
You  ought  to  Itnow 

Municipal  Engineering  Co.  ■ 

r,o,i,,-,-,ih,.GoO(^lc 
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PUtib  utg— Conlinufd . 
Jamea    H.    Harlow   &   Co.,    701  Wood 
bt.  (Wllkensburg.  Pa.) 

B,  a.   D.   Hartrlck,  «6  Water  3t. 
Hey  I  &  Patterson,  52  Water  St. 

S.    B.    Huber    &    Co.,    706    Ferguson 

Hyde  Bros.  &  Co.,  90'i  Lewis  Blk. 
Thos.  H.  Johnaon.  Ch(.  BnBT.  P..  C, 

C.   &  St.  L.    K.   R- 
D    P.  Jones  &  Co.,   341  6th  St. 

C.  B.  Judd,  1Z1»  Park  Bldg. 

James    Kellert    &    Son.     6W3    Empire 

SldS 
Kerr  &   Bltchey.  412  Grant  St. 
Alfred   P.     Kirtland,     IJl?    Carnegie 

Bids. 
David  Ijamond,  7W  Ferguson  Elk. 
Utrman  l^ub,  a'  Telephone  BIdg. 
Alexander  Laughlln  S  Co.,  70*  Lewis 

Bli:. 
Harry  J.   Lewis,  «2  Times  Btdg. 
IJpplncotl  &.  McNeil,  432  Diamond  St. 
Frederick  Meiber.  B30  Standard  Bldg. 
J.   &   J.   B.    Mllholland  Co.,     Til    6th 

Miller  Engineering  Co.,  600  Weating- 

houae  Bldg. 
Thomas  Moore.  4Sa  Bth  St. 
Edwin  K.  Morse,  iai2  CorneKie  Bldg. 
J    D.   McCabe,  46  Fidelity  Bldg. 
G.    W.     McClure,      Son     4     Co.,     201 

Smith  Blk. 
J.   M.  McCrlckart,  3«  Bth  Ave. 
R,  L.  McCully,  503  Bth  Ave. 
McDonald  &  Andrews.  Penn  Bldg. 
John   McGrew,  20  N.   Dlamoftd  St. 
James  H.  McRoberts.  400  Grant  St. 
C     E.    Owens,   428   4th    Ave. 
Patterson   HeHam   &   Neeld,   413  4th 

Pennaylvanla    Engineering    Co,,    601 

I,ewlH  Blk. 
Alex  Potter,  Lewis  Blk. 
Samuel    H.    Ralston,      131      HlRhland 

Jacob  Schinneller,  516  Market  St. 
Armln  Schotte,  Jr.,  434  4th  Ave. 
A     L    Schulz.  501  Lewis  Blk, 
a'    B.   Shepherd,  City  Hall. 
J.    B,  Bmith.  434  4th  Ave. 
R,    L.  Smith.  1011  Park  Bldg 
S.    B-  aroythe  &  Co.,  142S  Park  Bldg. 
8     A.  Taylor,  Schmidt  Bldg. 
S     M.   Taylor,  347  Bth  Ave. 
a    I^   Tone.  Ch£.  Engr.  United  Trac- 
tion Co. 
rropp  a  Craig.  A.,  Blaaell  Blk. 
•rrlmtile  &  Miller,  130  4th  Ave. 
_ ..  Biag 

I  Empire  Bldg, 
91     Westlng- 


■W"illlam  Whil 
Vp-imlnB     ft      uuviBu... 

liouse  Bldg. 
"VVin     J.  Wilson.  310  Fet 
Otto  Wolff,  72  S.  13th  St 
T.      G,    Woods,   413  4th  A 


1   Blk. 


PUlabvro—Coi\tinti£d. 

Thahnan  Wyss,  425  Blssell  Blk. 

F.  A.  Yeager  ft  Co.,  1128  Park  Uldg. 
PITTBTON—  t 

Harry  Meyers,  City  Bngr. 
POTT8TOWN— 

R.  E,  Shaner,  Cy.  Bngr. 
POTT3VILLE— 

Frank  G.  Clements. 

Wm.  S.  Pugh,  Cy.  Engr. 
PUNXSUTAWNBT— 

Bll  Coulter,  Cy.  Bngr. 

R.  S.  Van  Rensselaer, 
READING— 

Wm.  H.  Dechant,  63S  Penn. 

Sam'l  S.  Hoft. 

Alex.  Murdoch,  Cy.  Bngr. 
RIDGWAT— 

Harry  A.  Park. 

John  Morgan,  Cy.  Engr. 
-    ST,  CLAIR— 

Wm.  Wright,   Cy.   Ehigr. 


:.  L.  n'lllard  cr.  I 


Rush  ton  Smith. 
SCRANTON— 
James  Archbald.  301  Board  of  Trade. 
Edmund  A.  Barti,  820  Connell  Bldg, 
F.    L.    Brown,    A. 

Morgan    Davis,      Jr.,    12.  Coal      Ex- 
change Bldg. 
Dunning    Engineering    &    Construo- 

Kon  Co.,  SOS  Mears   Bldg. 
George  W.   Engel,   42  Coal  Bxchang* 

Bldii. 
William    Griffith,    2B    Coal    Exchange 

Bldg. 
William  M.  Maij)le,  115  Wyo.  Ave. 
P.    Morris.    A.  ,      - 

Joseph   P.    Phillips,   City   Engr.,   Oty 

Hall. 
James   H.    Rlttenhouae,     715     Connell 

Bldg. 
Stevenson  ft  Knight,  Court  Houae. 
T.  W.  Thomson,  416  York  Ave. 
Frank  G.  Wolf.  412  Board  of  Trade, 
SEWICKLEY— 
T.   H.    Hirst. 

R.    I.    Webber,    Cy.    Engr, 
SHAMOKIN— 
Chaa.   H,  Donty. 
~".    U.   Jury,   .- 


F.   ^ 


.    Lore! 


SHARON— 

JamsiS  Nlcholls.  Cy.   Engr. 
SHARPSBURG— 

E.  C.  Hulbert.  Cy.  Bngr. 
SHENANDOAH— 

W.  G.  Gregory,  Cy.  Engr. 
SOMEaiSET— 

J.  S,   Raring,   Cy,   Engr. 
SOUTH  BETHLEHEM- 

R,  B,  Neumeyer,  Cy.  Engr. 


I.  Cooj^lc 
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SPRING  CITY— 

Isaac  P.  Rtiodas,  Cy.  Bjigr. 
BTEELTON— 

G.  H.  HoHer,  Cy.  Bngr. 

Xj.  E.  Johnson. 
STHOUDSBURO— 

Oeo.  a.  Bbaler,  Cy.  Eogr. 
TARENTUM— 

£1  E.  UaurhoII,  Cy.  E}n(r. 

TITUS  vimi- 

Jos,    Smith,    Cy.    Engr. 
TRBMONT- 

G.  M.  Beadle,  Cy.  Bngr. 

E  A.  Kaercher. 
WABREN- 

D.   F.   A.   Wbeelock,   Cy.    Ensr. 
WASHINGTON— 

John  M.  McAdam,  Cy.  Engr. 
WELiI^BORO— 

A.  Hardt,  Cy.  Engr. 
WEST  CHESTER- 

W.  A,  MacDonald,  Cy.  Engr. 
WILKES  BARRE- 

W.  V.  Ingham,  Cy.  Bagr. 

Albert  ft.  Klpp,  A.,  71  Coal  Bich. 

H.  a.  Smith. 
WILKINSBURG— 

Freease  &   Spedllng,  Cy.  BngTB..  P. 
O.  Sta.  D.  Flttaburg. 

J.   H.    Harlow  &  Co.,   701  Wood   St., 
Plttaburg. 
WIIililAMHPORT— 

Gieo.  D.  Snyder,  City  Engr, 
YOBK- 

Henry  Birklnblne. 

Jas.  a.  Durbln. 

R.  B.  McKlnnon,  Cy.  Engr.      . 
UHODB  ISLANU, 
BRISTOL,— 

Eugene  Le  Clair. 
CENTRAL  FALLS— 

William      Fallouts       Keene,      Cy. 
niii»r.,  84  t 


■,  Hazard,  Jr.,  Cy. 


Wm.  P.  BulTum,  30114  Thames  St. 

Philip  F.  Couroy,  183  Thames  St. 

Joseph  P.  Cotton,  201  Thames  St. 

W.  H,  Lawton,  24  Bellvue  Ave, 
PAWTUCKET— 

Geo.  A.  Carpenter,  Cy.  Engr. 
PROVIDENCE— 

W.  D.  Bullock.  City  Hall. 

ChBS.  F.  Chase,  75  Westminster. 

Otle  F.  Clapp,  Cy.  Engr. 

J.  V.  Dart,  City  Hall. 

Sam't  M.  Gray.  10  Weybosset. 

Shedd  &  Sarle,  H6  Westmlnater. 

Alfred  Stone,  A.,  49  WeBtmlnater  S 


B.  H.  Tlngley,  75  W 

eatmlniiter 

Edmund  B.  Weston, 

6  Weybos 

RIVERSIDE- 

J.    H.    Armlngton. 

WAKEFIELD- 

L.    L.    Holland.    Cy. 

Engr. 

..  &  K  UU 


WOON  SOCKET— 
J;  W.  BUlB. 
Frank  H.  Ullls,  Cy.  Engr. 

SOUTH  CAROLINA, 

ABBHVIIJjE— 

J.  L.  Johnson,  Cy.  Engr. 
ANDEIRSON— 

B.  O.  Jackson,  Cy.  Engr 
BEAU FORT— 

C.  C.  Townaend. 
CHARLBSTON- 

J.  H.  Dingle.  Cy.  Engr. 
Fuller,  DawBtm  &  Co.,  61  Broad. 
John   Gadaden,  Jr.,   50  Broad. 
Rut  ledge  Holmes,  6l>-52  Broad. 
Henry  H,   Johansen,    37   Broad. 
R.  B.  Olney,  Supt.  Sewers, 
aimons  &  May  rant,  42  Broad 

A.  W.   Todd,  S3  Broad. 
CHESTER- 

James  Hamlltrai,  Jr. 
COLUMBIA— 

B.  Holley,   "Hotel    Jeromi 

A.  Gamewell  La  Motte,  . 
Uain  St. 

D.  B.    Miller,    Cy.    Engr. 
NIernaee  &  La  Hotte. 

B.  R.   Stoney,  1235  Washington  Bt. 
FLORBNCE- 

J.  W.  Bruneon,  Cy.  Engr. 

W.  J.  WUklns. 
GRBENV1LI.E- 

J.  R.  Lawrence,  12E14  S.  Main  SL 

J.  E.   Slrrlne,  lOS  S.  Main  St. 
FIEDMONT- 

Jas.  Orr  Haynes,  Cy.  Engr. 

SPARTAN  BURG— 

Howe  &  Olney,  67  W.  Main  Bt 

F.  H.   Knoji. 

Ladsbaw  &  Ladahaw,  10  Kennedy  PI. 

A.   Madole,   53  Morgan  Sa. 
BUM  M  ERVILLB- 

Henry  S.  Burden. 

SOUTH  DAKOTA. 

ABERDEEN— 

E.  W,  Van  Meter,  Cy,  Engr. 
ALEXANDRIA— 

W.  J.  Hull. 
BROOKINGS— 

E.  G.  DavlB.  Cy.  Engr. 
DE  AD  WOOD— 

J,  B.  Hlckoit,  Cy.  Engr. 

Francis  C.  Tucker. 

Vincent  &  Jewett. 
LEAD— 


J.  I 
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MADISON— 

W.  R.  Bmythe,  Cy.  Engr. 
MITCHELL— 

W.   J.   Hull,  Cy.   Engr. 
RAPID  CITT- 

B,  R.  I^vejcy.  Cy.  En^r. 
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BIOXTX  FALLS- 

W.  L.   Dow  &  Son,   A. 

8.  B.  Howe,  Cy.  Engr. 

Chaa.  A.  Pear,  A. 

Joseph  Schwara,  A. 
WATERTOWN— 

Geo.  W.  Carpenter,  Cy.  Engr. 
A.  L.  Rowe.  A- 
TANKTON- 

W.  L.   Bruce,  Cy.  Ensr. 

J.  W.  Summera. 

Joa.    Wilde. 

TBNNBiSSBB. 
BRISTOI— 

Robert  tirey.  Cy.  Engr. 
CHAITANOOGA— 

lUib^rt   Hoolte,    Cy.   Euitr. 

CLARKSVILLE- 

J.  H.  Marable,  Cy.  Engr. 

O.  B.  Wilaon. 
DAYTON- 

J.  K  Daniels.  Cy.  ISngr. 

HARRIMAN- 

WlUard  Grlffltt,  Cy.  BnBT. 

Oeo.  Pea.rsal1. 
JACK90N- 

8.  C.  Lajicasler,  Cy.  Bngr. 
KNOXVILLE— 

Baumann  Bros. 

Leon  Beaver. 

F.  J.  Moreland. 

W.  A.  Park,  Cy.  Bnsr. 

L.  C.  WaterB,  A. 
LEBANON— 

J.  J.  Hatcher,  Cy.  Bngr, 

W.  a.  Seagrovefi. 
11EMPHI9- 

A.  T.  Bell,  Cy.  Kngr. 

Andrew  J.  Bryan. 

Howe  &  Lovell,   Eaultable  Bide. 
M09ST  CREEK— 

C.  E.   Call, 
NASHVILLE— 

Foster  &  Crelghlon,  3  Berry  Blk. 

Haale'  &  Young,  79  Cham,  of  Com. 

Wm.    M.   Leftwlch. 

C.  A.  Locke.  1B18  McQarock  St. 

H.  McDonald,  N.  C.  &  St.  L,  By. 

Bohuennan  &  Brown. 

P.  S.  "Waahburn. 
PULASKI- 

H.   M.   GrfKBby. 
UNION  CITY- 

M.  Gardner,  Cy.  Engr. 


John  McDonald  &  Sona,  706  Colorado, 
J.  K.  P.  McFall,  Cy.  Bngr. 
BKLTON— 
Hd  T.  Rucker,  Cy.  Bngr, 


.  BONHAM- 
"W,  A.  Petus. 

BRO  W  NS  VI LLE— 

S.  W.  Broolta,  Cy.  Etagr. 
BROWNWOOD- 

C.  N.  DavlB,  Cy.  Bngr. 
BRYAN— 

M.  N^le.  Cy.  Engr. 

P.   E,   Wellman,    A. 
CALDWELL— 

M.   D.   Bogera,   Cy.  Engr. 
CALVERT— 

D.  H.   Francis.  Cy.   Engr. 
W.   H.    Ktrach. 

H.  Oaaon. 
CAMERON— 

W.  M.  Crosswy.  Cy.  Bigr. 
CORPUS  CHBISTI— 

A,  M.  French,  Cy.  Engr. 
GORSICANA- 

W.  M.  Elliott.  Cy.  Engr. 

A.   I.    Hook. 

A.  B.  Mothershead. 
DALLAS— 

R.   W.    Havena. 

B.  S.  W^athen. 
DUBLIN— 

B.  T.   Daniel  a. 
J,  C.  William?. 

EL  PASO- 
Ed.    Kneeiel. 

Geo.   C.  Wlmberly.   Cy  .Bngr. 
FT.   WORTH— 

S.  B.  Haggart. 

John    B.    Hawley,   Cy.   Engr, 

W.   B.   King. 

Howard  Mpsaer. 

M.  B.  Sangulnet. 
GAINES  VILLE- 

Geo,    Fisher. 

J.  G.  Garrett. 

H.   Hulen.  Cy.  Engr. 
GALVESTON- 

C.  F.  W.  Felt. 

R.  H.  Peek.  Cy.   Engr. 
HARRIMAN— 
Wtllard  Griffith. 
G.  W.  Pearsall. 


C.   B.   Patterson.  Cy.   Bngr. 
HOUSTON— 
James  H.  Berry,  10554  Main  St. 
William  Bradburn,  Court  House. 
Abraham  CroBS,  1104  Preston  St. 
James  O.  DavlB,  608%  Main  St. 
C,  W.  Lewis.  City  Hall. 
William  Mackintosh.  500  Ktsm  BIdg, 
John  W.  Maxcy,  203  Blni  Bldg. 
Geo.  B,  Mllea.  213  Levy  Bldg. 
I.  Austin  Miller,  City  Hall. 
Samuel  B.  Packard,  212  Fannin  St. 
William  A.  Polk,  2]3  Paonin  St. 
Alexander  Potter,  600  Klam  Bldg. 
CharlPB  M.  Staples.  614  Dallas  Ave. 
Patrick  Whltty.  IITA  Main  Bt, 
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LAREDO— 

Chas.  E.   Freea,  Cy.  Bntr. 
LTONS— 

Frank  Hervey. 
MARLIN- 

R.  B.  Hunnlcutt,  Cy.  Bngr. 


C.  G,  Lancaster. 
McKINNEY— 

8.  H.  COLE,  Cy.  Bngr. 
NEW  BRAUNFBLS— 

Alt.  Rothe,  Cy.  Engr. 
ORANGE— 

J.  A.  Plnkston,  City  Engr. 
SAN  ANTONIO— 

Thomas  Pranklln. 

Alfred  Qlles. 

Geo.  E.  Ualnes. 

B.  G.  Trueheart,  Cy.  Engr. 


SHERMAN— 

A.  Q.  Nash,  City  Bngr 
SULPHUR   8PRINGS- 

Slg  Waohh older. 
TBMP1.E— 

F.  M.  Temple. 


H.    A.    Oliver. 
TBXARKANA- 

Slaney  Stewart. 
TYLER- 

M.    L.  Lynch. 
WACO— 

Geo.  B.  Qurley,  Cy.  ESigr. 
WE  ATHE  RFORD— 

N    Carcoll,  Cy.  Bngr. 

UTAH. 

BRiGHAM   CITY— 

N.    P.   Anderson,  Cy.    Engr. 
MT.   PLBASANT- 

A.   Rosenland,   City   Eogr. 
OGDEN— 

A,    P.   Parker,   City  Engr. 

M.  S.   Parker. 
PARK  CITY— 

Wilber  McLellan.   Cy,  Engr. 

Pope   &   Lets. 
PAYSON- 

Otto   ErlandHon. 

W,    C.   Wlghtman,   Jr.,   Cy.  Bngr. 
PROVO  CITY— 

Caleb  Tanner.  Cv.  Engr. 

H.  C.  Watklns. 
SALT  LAKE  CITY— 

Wm.  Ashton. 

A.   F.   Doremus,   2K  N.  Second  West 
St. 

R.  C.  Qemmell,  223  Fecond  East  St. 

W.  P,  Hardesly.  ProgrCHS  BIdg. 

F'.    C.    Kelaey,    Cy.    Bngr. 

W.    A.    Moray,    Enar.      Bridges     and 
BIdgs.   R,  G.   W.   Ry. 

C.   L.  Stevenson,  Atlas  Elk. 


F.    A.    Walker. 

P.  a  Smith. 
BURLINGTON- 

V.  J,   Barbour.  116  N.   Prosrwct  SI, 

Frank  H.  Crandall,  City  Hall. 

Albert  R.  Dow.  2S4  Pearl  St. 

H.    M.    Mcintosh,    Cy,       Engr,    CI 
Market  Bldg, 

Frank  O.   Sinclair,   174   Main   SI, 

J.  W.  Voter. 

Charles  L  Woodbury.  133  St,  Paul  1 
MONTPBLIER— 

Currier  &  Smith,  43  State  St 

F.  A,  Walker,  A. 
RUTLAND— 

Arthur    C,    Grover,    City    Kngr, 
WINOOSKI- 

V,   K.  Naab,  CHy  En^r. 

viaciKiA. 


BESIKLEY— 
R,  M.  Phelps,  Cy,  Bngr. 
Chaa.  J,   Woodaend,  A. 
BRISTOL- 

Robert  Grey,  Cy,  Engr, 
DANVILLE— 

C.  A.  Ballou.  Cy.  Engr. 
FREDERICKSBURG— 

S.  a  Bradford,  Cy.  Eiigr. 
LEXINGTON— 
Hut  ton  Engineering  Co. 
Wm,  G,  McDowell,  Cy,  Bngr. 
LYNCHBURG— 
J.  M,  B,  Lewis, 
NEWPORT  NEWS— 
Geo.  W,   Fltchett, 
E.  A,  Marye,  Cy.   Bngr, 
P,  Thornton  Marye, 
NORFOLK— 
Wm,  T,  Brooke,  Cy,  Bngr. 
Jno,   Graham,  Jr,,  2S6  Main 
PETERSBURG— 

'rtiaa.  R,  Dhbb.  Cr  Ebkf. 
PORTSMOUTH- 

H,  C,  Caaaell.  434  Higb  St, 
PULA8KI- 

H,   Alexander,   Cy.   Engr 
RICHMOND- 
C.  P.  E,   Burgwyn,  819  Main  St, 
W,  E.  Cutshaw,  Cy.  Bngr. 
H.  Frasler,  CJif,  Engr,,  C.  &  O.  R.  B, 
Hydraulic    Engineering    Co, 
Noland    &    Badkervllle, 
RIO— 

C,    M.    Bolton, 
ROANOKE— 
C.  S,   Churchill. 
J,   H,   Wlngale,   Cy.   Bngr 
STAUNTON— 
Carter  H,    Harrison,   Cy.    Ekigr. 
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BAl-LARD— 

H.  T.  BoBtftln,  Cy.  Htasr, 
NEW  WHATCOM— 

John  J.  Donovan. 
REPUBLIC— 

B.  H.  Warner, 

SE:att1.b:— 
Walter  S.  Fortlner. 

C.  E.  Fliwler. 

T.  JoaenhauB,  613  Pioneer  Bldg. 

M.  Stlxrud. 

R.  H,  Thompson,  Cy.  Siagc. 
SHEBOYGAN—    - 

Optenb»B  &  Sonnemttn. 
BPOKANE— 

Otto  A.  Welle,  Cy.   Engr. 
TACOMA— 

Frank  L.  Davts. 

Olson  &  Wolfard.  lOOS  A. 

Scauldlnic  &  Russell  Co..  Cal.   Bldg. 

Norton  L..  Taylor,  Cy.  Ener. 
WALLA  WALLA— 

EI  S.  Clark,  Cy.  Engr. 

IVBST  *lKOI?nA. 

BLUBFIBLI>— 

W.  S.  Foutz. 

Qeo.  H.  Hill.  Cy.  BnBT. 
CEHEDO— 

J.  Gelske. 

S.  F.  Hoard. 
CHARLESTON— 

B.  H.     Campbell,     Kanawha     Bank 
Building;. 

W.  C.  Chapman,  Court  HoiuM. 
J.  L.  Cole,  23Tti  Kanawha. 
J.  S.  Ho^e.  4(Hi  Capitol  Bt. 
M.  W.  Venable,  68  Capitol  St, 
CLARKBBURO— 
W.  F.  Dennla. 

C,  O.  Flndlay,  Cy.   Bngr. 
Thoa.   Pettlgrew. 

C.  O.  Vandevanter. 
GRAFTON— 

J.  T.  Spencer.  Cy.  Bngr. 
HUNTINGTON— 

B.  Crawford. 

John  Sandburn,  Cy.  Engr. 

J.  B.  Stewart. 
MART  I N  SBUHG— 

E.  P.  H.  Harrison. 
PARKERSBUBG- 

John  Brennan  &  Co.,  109  Ird  St. 

Jno.  V.  Dunbar. 

Spence  &  Smith.  311  Juliana  St. 

J.  M.  Jackson,  Cy.  Bngr. 
WEELSBURG— 

M.  B.  Boyd. 


WiaCONSIK. 

ANTIGO- 
B.  F.  Dorr,  Cy.  Bngr, 


APPLETON- 
N.    M.    Edwards. 

C.  H.  GlUett,  Cy.  Bngr. 
Chaa.  Pride. 

H.  Wlldhaxen. 
A8HLANr>- 

D.  G.  Sampson.  Cy.  Bnsr. 
B AHA BOO— 

W.  G.  K-jchofler,  Cy,  Eiigr. 

R.  W.   McFarland. 
BEi.OIT— 

n.  R.  Caldwell,  Cy.  Bngr, 

F.  M.  Kemp. 

W,  H.  Wheeler  &  Co. 
BERLIN- 

D,  P.  Blackston,  Cy.  Bngr, 
BLACK  RIVER  FAI.L8- 

H.   H,   Powers,  City  EHbt. 
BLUEIFIELD— 

W.  a.   Foutz. 

Geo.   H.  Hill.  Cy.  Eng. 
DOr>GH\'IU.K- 

J.   E.    Jonea,    City   Engr, 
EAU  CLAIRiJ- 

ChBB.  A.   Alderman,  City  Bngr, 

L.   P.   Wolff,   lOia  3d   Ave. 

B.  Buck,  Cy.  'Bngr. 
PONDTJU  LAC— 

A.  D.    Conover. 
D.    A,   Molltor. 

B.  B.   Parsons,  Cy.  Bngr. 
FORT  ATKINBON- 

Frank  Blsset. 
GREEN  BAT- 

Dan'l  Harteau. 
HUNTINGTON— 

Bi   Crawford. 

Jno,   Sandbourn.   City  Engr. 

J.  B.  Stewart. 
JANE8VILLB- 

C.  V.   Kerch,  Cy.   Bngr. 
KENOSHA— 

Robt.  H.  Moth,  Cy.  Bngr, 
LA   CROSSE— 

Frank    Powell,    City    Engr, 
MADISON— 

John  Nader. 

F.  E,  Turneaure.  Cy,  Engr. 
MANITOWOC— 

Louis  Pltz,   City  Bngr. 
MARINETTE— 

A.   L.    HlUls,   Cy.   Bngr. 

H.   A.   McCallam. 
MARSH  FIELD— 

Chris  Bllle.   Cy,   Engr. 
MENASHA- 

W,   W.   Reed,.  Cy.   BMgr. 
MENOMINEE— 

John  Charles. 

J.  C.  Olinstead,  Cy.  Bngr. 
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MERRII.L,— 

Francis  EL  Mathews,   Cy.   Engr. 

G.    L.    Sturdlvant. 
MlLWAUKKBl- 

Samuel  D.  Austin.  307  Grand  Ave. 

Qao.  H.  BenzeuberK,  436  JefTeraon  St. 

Fred  Bredel,  US  Farwell  Ave. 

Cbrlst  Engel  &  Bon,  301  IGth  St. 

Fred'k  H.  Ford,  SZ  Wisconsin  Bt. 

Uelvln  W.  Goodhue,  204  Grand  Ave. 

William  F.  Goodhue.  204  Grand  Ave. 

Albert  M.  Patltz,  42S  Qraad  Ave. 

Chaa.  J.  Poetsch,  Cy.  Bngr. 

B.  O.  Reincrtsen,  OS  Jenerson  Ave. 
Oscar  Banne,  G9S  HacKett  Ave. 
Fred  Schneider,  46&  Washington  Ave. 
Edmund  F.  Spalding,  106  Mason  Ave. 
Gustav     StelnhaKen,     401     Qerm&nla 

Bldg. 
Julian     V.     Wright,     315     Goldsinltb 
Bide. 
NEEKAH— 

L.  C.  HJorth,  Cy.  Bner. 
NElLLSVlLIiK— 

C.  S.  Stockwell,  Cy.  Bngrr. 
NHW  LONDON- 

A.  W.  HUlard.  Cy.  Eagr. 
OCONTO- 

.  Hall,  Cy.  Bngr. 


,    Harvey  W.  Leach,  Cy.  Engr. 
POHTAGB- 

C.  E  Corning,  Cy.  Engr. 
PORT  WASHINGTON— 

H.  C.  Cal,  Cy.  Engr, 
RACINB- 

Oraon  Burllngame.  City  Engr. 

S.    G.    Knlgnt,    Counly   Surv. 
RICE  LAKE— 

L.  A.  Scbade,  Cy.  Engr. 
RIPON— 

C.    H.    Chandler,    Cy.   Engr. 
SHAWANO- 


H.  J 


■,  Cy.  1 


SHEBOTGAN- 

C.  M,  Baler,  Cj-.  Bngr. 
TOMAH— 

Geo.  J.  Howard,  Cy.  Bni 
TOMAHAWK— 
Wm.  McGee,  Cy.  Engr. 


Thos,  Moore,  Cy.  Engr. 
WATERTOWN— 

G.  H.  Stanchfleld. 
WAUKESHA— 

Jno.    P.    Dey.   Cy.    Engr. 

Wra.  Puwrla 
WAUPUN— 

Albert  Raube.  Cy.  Engr. 
WAUSAU— 


C.  W.  Nutler.  Cy.  Engr 
WEST  SUI'ERIOR— 
E    B.    Banks. 


irYOMIIIG. 

CHEYENNE— 

W.  D.  Peaae,  Cy.  Engr. 
RAWLINB— 

James  A.  Hansen,  A. 
ROCK  BPRINGS- 

F.  A.  Manley. 
SHERIDAN- 

F.  C.  WllUams,  Cy.  Engr. 
SHERMAN— 

M.  S.  Parker. 


AMHERST,  N.  S.— 

Charles  Campbell,   City  Engr. 
BELLEVILLE,  ONT.— 

R.  Craft  Hulme,  Cy.  Engr. 
BRANDON,  MAN.- 

H.   H.   81illlIi>Kla.w,    Cy.  Engr. 
BROCKVILLE,  ONT.— 

Wm.  B.  Smellie,  Cy.  £^gr. 
CALGARY,   ALBERTA— 

O.  A.  Stewart,  Cy.  Engr. 
CAMFBBLLFORD,  ONT.- 

Wm.  Hall. 
CHARLOTTBTOWN,   P.    B.   I.- 

C.  B.  Ch^tpall. 
H.  C.  HamlB. 

Jno.  P..  Nicholson,  Cy.  Engr. 
CLINTON,  ONT.- 

W.  J.  PaJflley,  Cy.  Btogr. 
CORNWALL,    ONT— 

F.   D.  McNaughton,  Cy.  £ngr. 
FREDERICTON,    N.    B.— 

Wm.    McKay,    City    Engr. 
GLENCOE,   ONT.- 

James   Robertaon,    Cy.   Engr. 
aODBRICH,    ONT.— 

Jas.  Reld,  Cy.  Engr. 
GUELPH.  ONT.— 

W.    F.   Colwllt. 

James  Hutcheon.  Cy.  Engr, 
HALIFAX.    N.    S.— 

P.  W.  W.  DoHne,  Cy.  Engr. 

M.   Murphy. 
HAMILTON,    ONT.— 

John  8.   Fielding. 

Peter  MogensoD,  193  J&ckson  9C 

Wm.    Stewart,    A. 

R   B.  Wingate. 
HULU  QUEBEC— 

R.   W.  Farley.  Gltj-  Bngr. 
JOUBTTE,    QUE— 

D.  Dostaler,  A. 

J.   D.   A.   Fltzpatrlck,   Cy.  Eligr. 
KAMLOOP,    B.    C— 

R.   H.  Lee. 
KINGSTON,    ONT.— 

A.   K.   KIrkpatrIck,   Cy.  Engr. 
LINDSAY,  ONT.- 

jBm«    W.    Chalmers,    Cy!    Engt. 
LONDON,    ONT.— 

Ormsby  Graydoit. 
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MADOC,   ONT.- 

Fred  RolliDB,   Cy.  Engr. 
MONCTON.  N.  B.— 

P.  a.  Archibald. 

John  Bdlngton,  Cy.  Engr. 
MONTREAL,   QUE.— 

Jno.  Barlow,  City  Bnsr. 

John  Kennedy, 

P.  A.  Peterson, 

J.  M.  Shanly. 
MOUNT  FOREST,  ONT.— 

Arch  Ritchie,  Cy.  Enyr. 
NEW  WESTMINSTER,    B.    C— 

A.  J.  Hill,  Cy.  KngT. 

G.  A.  Keefer. 
NIAGARA  FALLS,   ONT.— 

C.  H,  Mitchell,  Cy.  Bngr. 

Wm,  Nichols. 
ORANGE VILLE,  ONT— 

R.  P.  West. 

C.  B,  Wheelock,  Cy.  Engr. 
OSHAWA,  ONT,— 

M.  Speakman. 
OTTAWA,  ONT.— 

Newton  J.  Ker,  Cy.  EIngr. 

J.  U  P.  O'Hanly.  ' 

OWEN  SOUND,  ONT.— 

R,  McDoweli,  Town  Engr. 
PBMBROKH  ONT.— 

J.  I*  NorriB,  Cy.  BlngT. 
PETERBOROUGH,    ONT.— 

F.    Bartlett. 

J.   E.   Betcher. 

W.  Blackwell. 

T.  A.  9.  Hay,  Cy,  Engr. 

H.  B.  Rogers. 
PIGTON,  ONT.— 

PORT  ARTHUR,  ONT.— 

A.  H.  McDougall,  Cy,  BtaBT, 

C.   Potts,    A. 
PORT  COLBURN,  ONT,— 

F.  D.  H.  Lawlor, 
QUEBEC,  QUB.- 

A.  A.  Stuart. 


RENFREW,  ONT.- 

H,  B.  Brownlee,  Cy,  Engr. 
ROeSIjiND,  B.  C- 

John  Honeyman,  A. 

W.   P.   Van  Busklrk,  Cy.  Bngr. 
ST.  THOMAS,  ONT.^ 

J.  H.  Kennedy. 
SAULT  STE.  MARIE,  ONT.— 

J.  Russell  Halton. 

Mr.   Heyd. 

J,  A.  WUde. 
aHERBROOKE,   ONT.— 

Cos  ana  Amos, 

Thos,   Freuibloy,  Cy.  Bngr. 

J.  B.  Verrett. 
aiMCOE,  ONT.— 

C.  C.  Falrchlld,  Cy,  Engr. 
8M1TH  FALLS,  ONT.— 

J,  H,  Moore,  C.  E. 
TORONTO.  ONT.— 
M.   I.   Butler.  2£  Wellington  Place. 
WlUlB  Chlpman,  103  Bay  St. 

D.  B.  Dick,  A. 

Joseph  A.    Fowler,  121  Victoria  St 

W.  T.   JennlngB. 

R    H.    KeatlnB. 

Jas,   McDouzaU. 

Charles   H.    Rust,    Cy.   Engr. 

Strickland  &  SymonB,  A. 
TRAILL,  B.  C— 

J.  G.   Sullivan. 

"W.   F.  Tye. 
VALLETPIBLO,  QUE.- 

J.    H.    Sullivan,    City   Engr. 
VANCOUVER.    B.   C— 

Thos.   H.  Tracy.  Cy.  Engr. 
VICTORIA,    B.    C— 

F.  C.  OamUe. 
WALKERTON.   ONT.— 

Jan.  Warren.  City  Engr 
WINNIPEG.    MAN.- 

Col.   H.   N.  Ruttan,  Cy.  Engr. 
YARMOUTH.    N.    &- 

B,    3.   Matheson,   Cy.    Engr. 


Note.— In  this  list  A  den 


I  and  Cy.  Engr.  denotes  City  Eosioeecs. 
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A  LITTLE  TALK. 
ABOUT  BUilNEii 


"/  Uke  a 

proposition  that  pays. ' 


THIS    PAYS. 


HERE  are  certain  things  that 
a  man  in  business  must  do. 
He  must  have  an  office,  he 
must  put  out  a  sign,  and 
he  must  advertise. 

He  must  malte  himself 
Itnown  to  the  people  who 
may   be  interested  In  his 
l<ind  of  business.  The  bet- 
ter he  does  this  the  more 
successful  he  will  be. 
Some  of  the  most  successful  men  make  it  a  rule 
to  spend  one-fifth  of  their  Income  In  advertising, 
and  they  find  it  pays. 
It  maCces  poor  business  jiood. 
It  maltes  good  business  betler. 
The  best  way  to  advertise  is  to  put  your  adver- 
tisement where  it  will  go  directly  to  the  people  who 
want  what  you  sell. 

We  give  the  kind  of  advertising  that  goes  directly 
to  the  right  spot. 

If  your  business  is  not  in  line  with  the  kind  our 
readers  are  interested  In,  we  don't  want  you  to  ad- 
vertise in  our  magazine. 

If  it  is,  we  can  help  you,  and  we  can  give  you 
more  for  your  money  than  you  can  get  from  any 
other  expenditure  of  it.^ 


1  P„.,«„„..„,c.,.,  MUNICIPAL 

1  "rrr.rH.o......  enoineerino 

1  r.:,sr,!sr...  n  a  o  a  z  i  n  £ 

=;  the  most  usftul.  ptacllcal  ^^^^^^^^^^^^^^^^^^^^ 

~  magaiine  of  Ihe  aee,  ani  we  Awarded  Grand  Ptlie  by  P»rls  Exposition  al  iqoo 
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WORKERS  IN  CEMENT. 

(See  also  list  of  Contractors  and  Large  Users  of  Cement.) 


NOTE,~Thi£  list  includes  the  workers  in 


it.  except  in  tlie  Urgerdtiee ;  the  inteotioD 
isers  of  cement,  who  work  on  and  tamiib 


inclnded  in  the  Uat  of  cootrectors,  to  which  list  reterai 


huntsvillb:- 

Qeo.   Akerroan. 
LANBTT— 

Dutton  ft  Co. 

hobikb;- 

Improved  Wood  Pavement  Co..  H.  Si. 
Manvllle,  Supt. 


J»IC   Qra^. 
Oentry  Hlllm&n. 
WOODI>AWN- 
L.   B,   DImon. 
H.  8    Carson. 

ARIZONA  TER. 

PHOBNIX- 

D.   H.   Burtis. 

T.  W.  ChamberiaJn. 

De   Mund  Lumber  Co. 

EI  M.  Skinner. 

Scovllle  Plumbing  Co. 
OTUCSON- 

L.  B.  Hayes. 

AHKANSAa. 

CAMDEN— 

GUB   Holiingaby. 
HOT  SPRINGS- 

Mlcbael  Jodd, 

John   Kelly. 

H.  N.  Weideman. 

CALIFORNIA. 

AUBURN— 

Oscar  Klnkel. 

H.  B.  Hammond. 
BAKERS  FIELD— 

J.  S.  Carroll. 

C  J.  Llndgren, 

Peck  Bros. 

C.  H.  Qulncy. 
BBEKBLEY— 

J.  A.  Marshall. 


HAN FORD— 

A.  it.  Ashley. 
MARYSVILLE— 

M.   T.  Harrington. 

I.  Luke. 

■W.  H.  Plymlre. 
PASADENA— 

Jamea  H.   Dovey. 

S.   J.   Edwards, 

Andrew  &  Geo.  HftUoway. 

J.  B.  Hughes. 

Hamilton  &  Phillips. 

EH.  Smith, 

Ward  ^Roberts. 
POMONA- 

R.   A.   Burke. 

Scott  Carson. 
H.  Cushinar. 
Lon  Fleming. 

RIVERS  IDE- 
Zen  0  Dernoss, 

Chas.    OhlhBusan. 
SAN  BBRNARDINO- 

Rlalto  IrTisatlon  District. 
SANTA  CLARA— 

T,  P.  Cunningham. 
SANTA  CRUZ- 

Bryan   Byrne. 

James  Qriffln. 

G.  A.   Lease. 

G.  E  Lease. 

W.  E.  Millar. 

L.   S,   Sherman, 

W.   I.  Thurber. 

C.  L.  Truai. 

Geo.  Van  Wagner. 
SANTA  ROSA— 

W.  P.  Bagley. 

HV.  L.  Nacel. 

Jos.  Neuranter. 
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VALLEJO- 
John  CunnlnKham. 
F.  'McDonnell. 
John  McHanuB. 
W.  B.  Wllda. 

VENTURA— 

Thoa.    Ball. 

Harry  Hoberta. 

L.  F.  Webater, 
WAT  BONVIL.L.E-. 

Jaii:es  HaJward. 
WOODIIAND- 

H.  T.  Baraee. 

John  Camiibell. 

H.  Elrwln. 

colorado. 
dbnver- 

Johnson  &  Sorenson, 

Chaa.  UcBride,  2046  Stone  St, 

The   Renton  Flreprooflne  Compaii 

ISIS  Arapahoe  St. 
Seiibert  &  Helnbecker.  728  IBth. 

GRAND  JUNCnON- 
Garrlson  &  Fletcher. 

PORT  CODUNa— 
Fred   Buazell. 

BenJ.  Franklin. 
M.  R.  Gibbons. 

Wm.  Metcalf. 

Ed.   Suiter. 

J.  C.  Whedbee. 
PUEBLO- 
CONNECTICUT. 
BRiaTOL- 

Ira  Gay  lord. 
NEW  HAVEN— 

Frank  Brazos. 

John  A.  Dqollttle  &  Co, 

T.  J.  Maher. 
ORANGE— 

O.  W.  Dutcher. 

John  L,.    Sherman, 

H.  P.  Wheeler. 
BOUTHINQTON— 

W.  a  Barnes, 

John  Col  liny. 

Thomas  Nolan. 
UNIONVIU-E!- 

Joa.  Jeltoer. 

DELAWARE:. 

WILMINGTON— 
Lenderman  &  Bro. 
Geo,  W.  McCaulley  &  Son. 
A.  S.  Reed  &  Bros.  Co. 
SliiimonB  A   Bro. 


E.   C.   McMah 


COLUMBUa- 


OGORGIA. 


J.    8.   Bartlett. 

Rob  I.  Blttman. 

Jos,  Buroh, 
GAINESVILLE— 

L.  P.  FlDser. 

Robt.  Edison. 
MARIETTTA— 

J.   C.   Waters. 
NEWNAN- 

W.  8.  Askew  &  Cb. 

R.  D.  Cole  MCg.  Co. 
BOMB- 

N.   E.    Watson. 

T.  C.  Wyatt. 

IDAHO   TBR 

WALLACE- 
Wtlmot    M.   Scott. 

ILLINOIS. 

BELLEVILLE- 
Emll  Funk. 
Moritz  Horfken. 


B  LOOMINGTON— 

Peter  Bowman. 
CAIRO- 

Vf.  W.  Fletcher. 

W,  R.  HalUday. 

James  Qulnn. 
CANTON— 

W.  H.  Hallor. 

John  Hallor. 
CARLiNVILLE- 

Jno.   Florl  &  Sons, 

Harry  HlUler. 

H.  Kulesler  &  Co. 

lYank  Lynch. 

Jno.  Robs. 

Henry  WlQtere. 
CHARLESTON— 

Chas,   Fleeharty. 

Fuller  Bros. 

Rod  Johnson. 

Michael  Millar. 

Mlnton  &  TwJnk. 

Jack  Van  Pelt 
CHILLI  COTHE— 

Frank  Hay  den. 

Ellis  Klser. 

Wm.  Reed. 
COLCHESTER— 

John  Ruddle. 

Lewis  Underbill. 
DBCATUR- 

M.   J.    CutUe. 

A.   Kremlins. 

O;  H.   Whltsell. 

Dan'l   Whttsell. 
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FAIRBtTRT— 
J.  P.  Foker. 

Job.  Sbover. 

Jolm  Tonner. 

Jaa.  Word. 
QALESBURG— 

Terry  &   Lewis. 
GUtARD— 

Alei  Crawford. 

Jas.  McCarthy. 

John  McCartby. 

Jeff  Parka. 

Qeo.  Robinson. 
QHANITB  CITT- 

M.   Haller. 
HARVARD- 

Wm.  Breltenfeld. 

F.  W.   Hogan. 

W.  C.  Wellington. 
HIGHL.\KD— 

Neier  Bros, 
HINSDALE- 

Oslnim  a  Drallroer. 
JERSEY  VI LLE- 

Poril   Bros. 

Wm.   Nally. 

C.   NHson. 
KNOXVILLE— 

Chas.    UennlM. 

Chas.   Penn.  - 

T.    O.    Stlnson. 

James  Wilhea. 
LAPON— 

ConratI   PeinlnCT. 

John  Sliaw. 
I.A  ORANGE— 

Albert  Andersvn. 

C.  A.  Wallen. 

W.    F.  Weaeman. 
LEMO  NT- 
John   Herman. 

John  Nelson. 
LE  ROT— 

Lswls  Tount. 

LEWI8TOWN- 

C.  V.  Hughes  &  Bri 
MACOMB— 

Johnson  Bros. 

Tleman  &  Holden. 
UARSHAL.L— 

8.  Caateel. 

Klrkham  Bros. 
MA8COUTAH— 

Chas.  Clement. 

Geo.  W.  LIscher. 
MATTOON— 

Chas.  Kinser. 

Edw.  Pile. 
MOLINB- 


WORKERS  IN  CEMENT. 

MOMENCB- 

F,  O.  Clark: 
Chrla  Hansen. 
J.  Lundatrum. 
P.   Sharltey. 

J.  J.  Sharky. 
MONMOUTH- 
John  H.  Baldwin. 
811aB  W.  Pillaburr- 

O.  D.  Wilcox  &  Son. 
MONTI  CELLO— 

Otis  Jenkins. 

Bcott  MtUer. 

A.  I..  RturKey. 

Wm.  Wall. 
MORRI8TOWN— 

Theo.  Collins. 

Wm.    Collins. 

John   S.    Llnsel. 

Fred   Meyer. 

G.  W.   Merlcle. 
Alex.  PhilUiH. 

A.   J.   Quaekenbusb. 
P.   M.   Quackenbusb. 

NORMAL- 

F.    A.    LelBhton. 

Thos.  Sylvester. 

Jos.  Wrenn. 
OTTAWA- 

Thomas    Peattle. 

O.   P,    Rohinett. 


PETERSBURG— 

Bd    L.    Goodman. 

John    HugBlns. 

James  M.  Walker. 
PINCKNEJYVILLB- 

Harry  Grover. 

A.    T.    Jenner. 

T.   E.  Turner. 
PITT8FIELD— 

Ham-  Anaon. 

John  Fletcher. 
PLANO- 


SllBLBYVILLE— 
David  Bare, 
laa  Manley. 


Jaa.  1 


Miller 


.  Mo.ver. 

Jacob  Risacker, 
8PARTA— 

Wm.  Stumpe. 
STAFFORD  9PR1NGS- 

E,  J.  Sweet. 

Silk  Bros. 
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STHBATOH— 

James  Campbell. 

Chea.  L,yoDM. 
SUUJVAN- 

Horshman  Bros, 

J.  A.  Jonea. 
SYCAMORE— 

John  Eady. 

Arthur  Johnson. 
TOLUCA- 

John  aannon 
TU8COLA- 

Jas.  Hlxson. 

William  Rennpr. 

Jno.  Smith. 
URBANA- 

V.  Bearley  &  Co. 

Win.  Bearley. 
'    Jno.  B.  Bennett. 

n  Fryer,  Jr. 
WATSBKA- 

A.  C.  Lyman. 

e  South. 


Q«o.  ■■ 


right. 


WHRATON— 
Louis  Beahlsr. 

Charles  Gates, 

Charles  Vogel. 

WOODSTOCK— 


ALBANY- 

ANGOLA- 
A.  E.  Metzgar, 

aimon  Bitter. 
ATTICAt- 

Joseph  aark. 

Geo.  Roberts. 
AUBURN— 

Henry  Peckhart 

John  Trusch. 
AURORA- 

M.  Bailey. 

Job   Cosby, 


Murphy  &  Denton. 
W.   A.   Pipe. 
Vop  &  Howard, 
BROOKVILLE- 

John  Castle. 
Frank  Gagle. 
Chaa.   Horn, 


BRAZIL— 

Bud  Akers. 
J.  M.  Cutshall. 
John  Hughte. 
H.   B.   McMillan. 

Ben  Honce. 

John    Rider. 

Orson  Vanderhofr. 

Andrew  Young. 
CHAWFORDSVILB— 

Delia  DeetH, 

Chas.  Qlrard. 

Lutlier  Hamilton. 

John  Hunt, 

Frank  Lewsader. 

J,  D.  Tracey, 
DANVILLB- 

John  Berryman. 

Maden  &  Stevenaen. 
DELPHl- 

Oeo.  Bell. 

John  Cook. 

Ira  Rlnehart. 
FAIRMOXIST— 

H.   M.   Crllley, 

Prank  Goodall. 


Kruse  &  Bi 
Alfred   Shrii 
F.  Zimmerdorf  A  Son,  13 
PHANKFKIRT- 
Wra.  Rert. 
Joseph  apeltel. 
GARRETT— 
Link   Oher. 
OREFNSBURO— 
J.  L.  Woobnan. 
GREENFIELD— 
J.   H.  Johnson. 
Jos.  Marsh. 
HAMMOND— 

S.  Shade, 
HARTFORD  CITY- 
R.  J.  Coulson. 
David  Manon. 
KE  ND  AL  VILLE— 
Adolpk   AOams. 
LEBANON— 

Chas.  M.  Gilncre. 
MONTPBLIBR— 
John  Hamilton. 
Dan']  Wood, 
NORTH  MANCHESTER— 
Bush  Broa. 
W.    W.    For. 
ThoH.  Leathertand. 
James  Wallace. 
OAKLAND  CITY— 
Joseph  Barton. 
Thos.  Ralney. 


93, E.  SuperJoi  91. 
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PORTLAND- 
Thos.  Bagby. 
Frank  Culin. 
Aaron  HyneB. 
Harry  Stephens. 


H.   Day. 

J.    H    .    JeBBCD. 

Norman    Bros. 

Rush  &  Warren. 
BiaiNO  SUN- 

Joa,  J.  JarvlB. 

Jaa.    Jeffreys. 

Lew,     Jonea. 

Newton   Mauses. 
ROCHESTER— 

D.  I»  Gaalilll. 
KoaHVlLI-B- 

Bam'l   A.    Qlore. 

David  Qlore. 

Alvln  Moore. 

Howard  Slamni, 

J.   Frank  Vance. 
ST.   PETER9— 

Michael  Wlel^r. 


Qeo.    Hall. 

Oscar    Randall. 
SPENCKR— 

Ben].    Babbs. 

A'.  C.   Quy. 

Jno.    Klrchner. 

W.  P.  Slinkard. 
TERRE  HAUTE— 

Voorfaees  &  Qrimea. 
■WA9HINGTON- 

Dantel  Kutter. 

Michael  Mooney. 

John  W.  FeaganB. 


David  Gill. 
Jerome  Keya. 
WHITING— 
Jamea  Burton. 

IOWA. 

CBDAR  FAU^- 
a.  W.  Covmit*  A  Son. 

Jag.  McQlade. 
EM  PWlpot. 

J.  Vougher. 


A.  H.  Brown. 
PatrlfJE  Qulnn. 
DUBUQUE- 

O,  O.  Kringie. 
Portland  Paving  C 
Chaa.  A.  Stenck. 
BLDORA— 
Robt.  HarrlH. 
John  Murray. 
A.  If.  Murray. 
Jamea  Myrea. 
Wilburn  Tower. 


BBTHBBVII.LK— 

Hawk  Bro*. 

Ollf  Johnson. 

C.  S.  Millers. 
FAIRFIELD— 

Jamea  Canterberry. 

Chaa.  Mulleniz. 

Joseph  Small. 

John  Warner. 

Venr.  White. 
GHINNEI-I— 

IOWA  CITT- 

W.  Horrabln. 

J.  B.  Laner. 

Oabome  &  Tomlin. 
SIALVBRN- 

R.  L.  Hammond. 

T.  E.  Vanhorn. 

R.  B.  Vandevert. 
MASON  CITY- 

Qeo.    Oabier. 


W.  " 


.  Nar 


MONTICKI.LO— 

Clark  Byam. 

Thos.    Caaaidy. 

AU.  Fry. 
NEW  HAMPTON— 

W.  T.  Mahoney. 
J.   8.   SLatton. 

OELWBIN- 

a.  W.  Bllec. 
OBCBOLA- 

Jno.  Campbell. 
.  Henry    Muchmona. 
OSKAI^OSA— 

Chaa.  BlakeHlee. 

SAC  crrr— 

John  CoopoT. 


SHENANDOAH- 

M,  V.  B.  Qoshen. 
SIOUX  CITY— 

P.    P.    Comdi. 

U  ChriaCianson  &  Co. 

Hanaon  Bros. 
TIPTON— 

O.  Frame. 

W.   J.   Gllmore. 

Wm.  Miltord. 

John  Wlclcman. 
VILLISCA- 

Henry  Dennia. 

Elmer   Dennia. 
VINTON- 

S.    M.   CamDbell. 

Wm.   Cam!*ell. 

Jno.  Houck. 
WEBSTER  CITT— 

C.  L.  Brlgga. 

KANSAS. 
ABILENE- 
J.    A.    Wilkie. 
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CHBRRrVALB- 


C.  M.         

Geo.   Bahner. 

D.  B.  Pearson. 
T.  J,   PeaiHon. 

CHBTOPA- 
H.  MerrlH. 
KL  DOHADO— 
F.  J.   Bowie. 
Marian   Dalley. 
■  John  Trimble. 
Wm,  Trimble. 
EMPIRE  CITT— 
EL  a   Cornelius. 
KHPORIA— 
J.   P.  R08B. 
GARNETT— 
Hill  &  Coppaee. 
W.  A.  Mahan. 
GIRARD- 
O.   G.   Hitch. 
Thos.  McKauKhey. 
R.  M.  Tiffany. 
HIAWATHA- 
A.  AdamB. 
ThoB.  DanlolB. 
W.  E.  Richards. 
MARYS  VILLE— 
Theodore  Hammett. 
Theo.  Hahn. 
P.  Roilae. 
NEWTON— 

SamU  Pauline. 
OSAGE  CITT— 
T.  B.  Lamb. 
W.  D.  Roady. 
A.  G.  Toung. 
SALINA- 
Jolin  A.  Nelson. 
AufiTiHt  Nelaon. 


ASHLAND- 
:.  Crou 


KBMTUCKT. 


F,  C.  Ftlend. 

F.   Horstmann. 

J  no.  Mead. 

Ed  White. 
DANVTLLB— 

Wm.  King. 
EARLINGTON— 

Geo.  F.  Farnsworth. 
FRANKFORT— 

D.   M.   Woodson. 
HARRODaBURG— 

Robt.  Edgeis. 

J.  W.   RobardS. 

J.  M.  Smith. 
HENDERSON— 

R.   P.   Farnsworth. 

P.   C.  Kyle. 

Ed  Marlon. 


LEBANON— 

J.    Dalsey. 

R.  P.  Fowler. 

P.    Smith. 

Jftmea  SaoBbutn. 
MAT  PI  ELD— 

J.  C.  Belota. 

Jacob    Hooper. 
RICHMONI>— 

M.    F.    Kuns. 

Samuel    Rice, 
SHELBY  VILLB- 

Robt.  LllhearL 

LOUISIANA. 

ALBXANDRIA- 

Hottman  ft  Wilson. 

Jno.   Runahang. 
BATON  ROUGE— 

A.  Berhet. 

Paul  Le  Blane. 

A.  Pino. 

Jas.  Potta. 
D0NALD80NV1LLB- 

Ferdlnand  Delattes. 

Job.  Delattes. 

Desire   landry. 

P.  Ramlrey. 
HOUMA- 

Erlest  Chanoln. 

J.  E.  Naquln. 
JACKSON— 

Thos.  Arnheln. 
NATCHITOCHES— 

OPELOUSAS^ 
Emlle  Donatio? 
Theo.    Gllvln. 

MAINE. 

BRIDGTON— 

Stephen  G.  Dow. 

James   Houlden. 
BRUNSWICK— 

Loula   H.   Barnes. 

Chas.   E    Hacker. 
Bi:CKSPORT— 

H.   F,   Ames  &  Co 
CALAIS- 

Robt.  Walker. 

CARROLLTON— 

I.    Bates. 


Joe  \ ,. 

DEXTER— 

C.  F.  Beam. 

Joa.  Haines. 
EASTPORT— 

Chaa,  Hamilton. 

H.    Sharland. 

C,  H.  Vamey. 
FOX CROFT— 

B.  A.  Thomas. 

D.  M.  Whlttrldge 


Jospph  CouKhlln. 
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MILLTOWN— 

Cha.s.  DouslaBS. 

8.  A-  Wlnchell. 
PITTSFIBLD— 

Emery  Bams. 

C.  a.  Noble. 
BKOWHEGAN— 

Jaa.  A.  UoxXe  &  Sor 

N.  P.  Reed. 

H.  B.  Reed. 
80.  BRIDGTON— 

Frank  D.  Moulton. 


WALDOBORO— 
ThoB.  R.  Hogue. 
Leslie  Mauk. 

WHITNEYVILLB- 
Wm.  MoKeag. 


J.  Frank  Brannock. 

C.  G.  Rogera. 
CHE  STE  RTOWN— 

R.  R.  Cttlder. 

Jaa.  W.  Colemao. 

W.  B.  Coleman. 

W.  a.  Fennel  I. 
CUHBERIiAND— 

Geo.  A.  Kean. 

Andrew  Kraft. 

Urban  Miller. 
HOCKVILLB— 

Henry  Dwyer. 
SALISBURY-    ■ 

Syl.  Majors. 

J.  H.  Taylor. 


HASSACHUSGITTS. 

FITCHBURO— 
Bay   3tate    Building  Co. 
Wm.  C.  Carter. 


a  .T.   Herllhy. 

John  R.  Hosmer. 

S.  B.   &  H.  N.   liawrence. 

J.    D.    LIttlehale. 

E    L.    Swift. 

Wiley  &   Posa. 

Nathaniel  Vamey. 
MELROSEJ- 

E.   P.   Cshin.   102  Cleveland 

Anthony  Lux,  Jr.,  196  Essex 

John   W.   McMuUen. 

Thomas   Queen,    Mountali 
NORTHAMPTON— 

Wm.   A.   Bailey. 

Mather  &  Whiting. 

John    L.    Mather, 

Henry  Matthews. 

Avon  C.  Matthews, 


St. 


WOBURN— 
J.   M,   ElllB  &  Co.,  Salem  SI 
Patrick  Farrey.   22  Hudson 
J.    F.   Kelley,  124  ArllnBton 

MICHIGAN. 

ADEIAN- 

Thos.   Glmbert. 

Mattbes  Bros. 
ALLEGAN— 

A.  W.  Lutla. 

Julius  Markey. 

Q.   Harkey.  ' 

W.  Tilson. 
ALMA- 

Nelson  LlUey. 

BEJNTON  HARBOR- 
Chas.  Hartmaii. 

BESSEMER— 

H,   Blunienkainp. 

Anton  Cederberg. 

Cbas,  Nyguest. 
FARIBAULT— 

War  rem  Smltb. 
GRAND  HAVEN— 

J.  B.   Clark. 
GRAND  LEDGE— 

Fay  Ward. 
GRAND   RAPIDB- 

H.  N.  CbikHI- 

Granite  Stone  Co. 

Mathewson    &    Kloote. 

E.  W.  Seamans. 
HABTtNGS- 

Hastlngs  cement  Walk  Co 

C.  O,  Freer. 
ITHACA— 

Ira  Bov*e. 

John  Bronaon. 

Chas.  ChurohlU. 

Orrln   Churchill. 

John  Rupp. 
JACKSON- 

Sam'l  Fickleo. 

B.   J.   Tobln   &  Co. 

El.  C.  Van  Lewven. 
I^PEER— 

Ed  Bousman. 

MANISTIQUB— 

Allen  Stewart 
MARQUETTB- 

R.  R.  French. 
MARSHAUj- 

Peter  Doyle. 

Chester  Kledney. 

Chas,  Porter. 
MONROE— Chas.   Klbbee. 

John  Maurer. 
MUSKEGON— 
L.  H.  Kanltz. 
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PAUL8BORO— 

ChoB,   Robinson. 
PBNNGROVB- 

Bnoch  Haaker. 

Adam  JeBo,  Jr. 

John  JsBO. 

HU  Strlmple. 
PERTH  AMBOY- 

M.  Kennedy. 
HAHWAY- 

D.  M.  Roll. 
WashlnstiHi  Roll. 

SOUTH  ORANGD- 

NDIW   MEXICO. 

ROBWBI-I^ 
I>umilnK  &  Raamllssen. 
B.  £*.  Daniels. 
ThOB.  Howard. 
Prank  LeRoy. 
Oao.  Uunro. 
Pearce  A  Blzby. 

NKW  XOBK. 

BATH— 
Jobn  Colllas. 

CANISTBO— 
Geo.  Li.  Davison. 

E.  P.   HaycB. 
John  W,  Saunders. 
Geo.  If.  Saunders. 


John  Leeher. 

Paul  Roby. 

Jarvis  S- 
CATSKILL- 

Jas.  Cooke. 

Geo.    W.    Holiilri«e. 

E.  Lampman. 
CATTARAUGUS— 

lioren  Merrltt. 
COLD    8PRING- 

Wm.  Myers. 

Chas.  Weyant. 
CORTLAND- 

Q.  T.  Maxson  &  Co. 
Beers  &  Wartleld. 
DEPOSIT— 

John  McMalion. 
DUNKIRK- 

John  Hilltard. 

Fred  Maidel. 

Peter  Melster  &  Bixl 
EAST  AURORA— 

Peter  Robara;. 

Chtts.   Wright. 

Wm.   Wright 
BAST  HAMPTON— 

T.  R.  Barnes. 


GLOvBrSViUjE- 

J.  A.  Deianey. 
Kirk  Dutcher. 
B.  D.  piimer,  Jr. 

OOUVBRNBUR- 

H.  H.  Post.  ' 
GRANVIDLB— 

Thomas  Brown, 

Benjamin  Jones. 

ThoB.  Murray. 
blCKSVICLE— 

Jacob  Mann.  8r. 

Louis  Munch. 

Henry  Schllmm. 

Frederick  Voegelle. 
HOR8BHEAD3- 

Jno.   Van   Order. 

Theo.  Payne. 
KEIESSrVlLJJBi— 
A.  H. 


J.   Blaeonette. 

P.    Balnade. 

O.  W.  Vaughn. 
OGDBNSOURG— 

N.  C.  Dynoh. 
PATCHOGUB- 

John  8.   Parka. 


A.  J.   HIcka. 

Michael   Hlsglna. 
Robert  Bore. 
PORT  JERVI8— 

Uathew  Heltsman. 

Joseph  Place. 
POTSDAM— 
Harry  Dellsh. 
R.  L.  McAllister. 
C.    a.     RogETH. 

Ihbiii~   Young. 
RED  BANK— 

FYanh    Man  son. 

Fred  Thompson. 
SAG  HARBOR— 

Bdwin  J.   Bfickwltb. 

Henry  Beck  with. 

Gilbert  H.   Edwards. 
SAI^AMANCA— 

Andrew  Andrews. 

T.  A.   Jamison. 

Fred  Miller. 

J.  Van  ateenburg. 
8ALEM- 

B.  W.  Phllo. 
Chas.  A.  Bhaw. 
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SANDY  CREEK— 

a  Harris. 

W.  Hunter. 

S.  Safller. 

S.  E.    Wheeler. 
SING  SING— 

"irkB,  SpclngSt. 


Miller,  Glen 


David  Miller, 
STONY  POI  NT- 
Joseph  Robblna,  Ann  St. 

Geo.  Sniffln. 

CliB«.   Dyklua,  Jr. 
TAKRYTOWN— 

James  Bird. 

Lewis  C.   Oflell. 

N.  J.  FranclBOO. 
WARWICK— 

T.  H.  June. 

WBSTFIBLD— 

John  Hatsel. 

Wm.  Johnston  &  Son. 

David  Sutherland. 
WHITEHALL— 

Peter  Boaley. 

John  Mulhollander. 

Alfred  Parr. 

NORTH  CAROLINA. 


J.  Asbury. 
W.   W.   Phlfe. 
OOLDSBORO- 

Denny  Broa, 

The  John  Houghton  Co. 

Phillips   &  Wrenn. 
HENRIETTTA— 

Frank  WllllamH. 
K  BRN  ESVILLK- 

Plnkne      ~ 


1  Stewi 


Jami 


Doll. 


Jno.    McGalUard, 
PLYM'OUTH— 

R.  Pittlford. 
ROCKINGHAM- 

ban  [el  Skipper. 
SALISBURY— 

Geo.  H.  Martin  &  B 
TARBORO-     / 

Jno.  Barriaon. 

HllUard  &  Matthews 

Geo.  MaCthewson. 


NORTH  DAKOTA. 


GRAND   I 

A.    Dlnnle   &   Co. 
JAMEffiTOWN- 

Rudolph  Welse. 


Geo.  L.  Stanley. 


C.  C.  Harris. 
J.  K.  Osmond. 
Wm.  Sommer. 

BARBERTON— 
Edson  Bishop. 
Oliver  Hoch. 
Adam  Gossman. 
Chrlet  Parldon. 

D.  M.  Reed. 
John   Smith. 

BOWLING  GREEN— 

George  E.  Mercer. 
BRYAN- 

Jaeob  Beavera. 

William  RlgEles. 

Geo.   HlsKlDB. 
CADIZ— 

John  Aukerman. 
CAMBRIDGE— 

W.  J.  Allen 

E.  Dllley. 
Ed  Duftey. 
Chae,  Erven. 

CANTON- 

Carl  Angerettl,  1519  Grant  St, 

Job.  J.  Dehn,  430  SprlnK^eld  Ave. 
CHILLICOTHE- 

John   B.    Butler. 

John  0-:den. 

Wm.  W.  Renlck. 
CIRCLEVILLE— 

Martin  Donley. 

John  Lust. 
Chas.  Melnfelter. 
A.  Mowery. 
DELAWARE— 
L.  B.  DenlBon. 
Delllnger  Bros. 
H.  D.  Hessey. 


Abel  Wilson. 
DELPHOS- 

F.  Ganshaw. 
BAST  LIVERPOOL- 

Cook  &  Clark. 

Hill  &  Wallace. 

John  M.  Ryan. 

Sears  &  Hunter. 
FRANKLIN— 

A.   F.   Meeker. 

J.  T.  Parker. 

Clint  Stanton. 

W.  S.  Van  Home. 
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A.  Delbrat. 

Win,   MorrlBon. 

Bilas  Weil. 
LISBON— 

Carlisle  &  Moore. 

Georee  EVwae. 

George  Plero. 

Springer  &  Marcb. 

Iievl  Stackhouse. 
LONDON- 
EM  w.    Bird. 

3^08.  Golden. 
LOUISVILLE— 

Joseph    Go  tier. 
MADISON  VILLE— 

Settle  A  Co. 
KANSPIBLD—  ' 

Jacob  Cllne  &  Co.,  184  W.  Bth  St. 

Gandert  Bros.,  1«  3.  Diamond  St. 

Ilerlng  &  Son,  132  S.  Main  St. 

Ralph  Lomax,  72  First  Ave. 

William  Martin,  ZM  S.  Diamond  St. 

Straub  &  Hamblln.  East  Srd  St. 
MARTIN'S  FERRY—  . 

Job.  Davidson, 

GuB  Hothermund. 


PORT  CLINTON— 


:.  N,  ■ 


E.  Q.  Miller.  80  Muaklnsum  8 
MEDINA— 

Jno.   Croroot. 

Jacob  Dreher. 

Win.   Frazlar, 

ThoB.  Goner,  Br, 
■MT.  VERNON— 

William  CbB.mplon. 

Jamea  Freeman. 
NAPOLEON— 

Pontloua  A  Riser. 
NEW  CEMBNTOWN— 

Jamea  HI  Her. 
NEW  STRAITSVILLH— 

Sam  Emrlck. 

T.  Splcer. 

Richard  Splcer. 
NORTH  BALTIMORB- 

J.  W.  PiBher, 
H.  J.  Hlndatl. 

08NABURG- 

A.  M.  Rico, 
OTTAWA— 

J.  Fuerat. 

JIss  Williams. 

D.  Wlokharo, 
OXFORD— 

Marion  Leater. 

H.  a  Thobe. 
PARIS- 

Unkefer  Bros. 


Peter   Johnson, 

Rlckled  Richardson. 
RAVENNA- 

W,  J.  Brlgham. 

C.    Z.    Loomls. 

P.  J.  WUIlams. 
8ALINBVILLB- 

BllBworth  Randolph, 
SO.   BROOKLYN- 

J.    Boesch. 
SPRINGFIELD— 

H.  V,  R-nuell. 
TOLEDO- 

Mlchael  Kell}',  Avondale  A 
TORONTO- 
JOS.  Edwards. 
WAU8HON— 

Geo.  Bch. 

A.  R.  Btranaham. 
WAVERLY— 

Chris  Hanbell. 

Wro^  Powell. 
WELLINGTON- 

Wra,  Dutridge. 


John  Farrell. 


OKLAHOMA   1 
GUTHRIB- 

Mlchael  CsBSldjr. 

Scott  Cooper, 

Phil  Fray. 

H.   J.   Vanderberg. 

Michael  White. 
PONCA  CITY- 

CliB*.  EL  Welch. 


AI^ANY— 

H.  C.  Harkneas. 

J.  R.  Wilson. 
A8HLAND- 

A.    D.    Ferguson. 

R.   A.   Payne. 

W.   K.   Reaves. 

Geo.  RISKS. 
BAKER    CITY- 

9.  L.  Schreffler. 

D.  T.    F.    Votaw. 
MORO- 

John  Kay. 

Cap.   Nelson 
PORTLAND-^ 

Wm.  Hola, 

FBWMSTLTAM I A . 

AMBLER— 

Morris  Redller. 
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PHKNSYLVAMA. 

ASHLulND- 

C.  &  J.  LeiWB. 

Chss.  Scheele  (Olrardvllle). 
bbu-bfonte;- 

S,  A.  Bell, 
T.   C.   Bell. 
W.   W.   Bell. 
John   Noll, 
Ben].   Smith. 
BETHLEHEM- 
A.    F.    Knight. 


Robt.  Arters. 

Spooagle  Bros. 
BLAIRSVILLE— 

W.  A,  Kuhn. 
BLOOMSBUHO— 

Fred  Kuraer. 

O.  B.  Melllch. 
BRADFORD— 

T.  T.  Davis, 

N.  I.  Jacobson. 

BUTLER— 
J.  A.  MtiDawell. 

John  Schaffner. 

Wm.  Wagner. 
CAMBRIDGE  SPRINGS— 

Edgar  Weaver. 
CHAMBERSBURO— 

ArmBtead  Baltimore. 

B.  F.  JotaDH, 
CLYDE— 

G.  W.  Carter, 

F.  Flaglor. 

A.  t.  Robinson. 

John  ■Weill  on. 

De  Forest  Woodsworth. 

V.  Woodworth, 
COLUMBIA/- 

John  C.  Broome. 
CONFLUENCBJ- 

Perry  Brown. 

H.  ClouM, 
COUDER8PORT— 

L.  D.  Horton. 

John  By  an,    Jr, 

Mlchsel  Sullivan. 
CV  RWENS  VILLE;- 

H.    B.    Thompson. 
DHIFTON— 

John  Carra. 
DU    B018— 

Qeo,    Bettfl, 

Skinner    Bros, 
BMPORIUM- 

J.  Blair. 
-  FLORIN— 

J,  T.  Kline. 
FKBBLAND— 

John  Estner. 


HASTINGS- 

A.  T.  Millar. 
HAWLEIY- 
Chas.  Bellman. 

L.  QelHler, 
HUGHE8VILLB— 
Jno.  Edier. 

Chas.  Hughes. 

W.  C.  Miller. 

Pearson  Smith, 
INDIANA- 

A.  F,  Moreau. 

W.  L.  Swanger. 
KITTANMING— 

A.  R.  Daugherty. 
P.  Daugherty. 

I.EBANON— 

Granltlne  Plaster  Co, 
MANSFIELD— 

Joseph  DeltUn, 

Hliam  B.  Faulkner. 
MARIPTTA- 

Davld  HolUnger. 
McKEES  ROCKS- 

B,  J,  Barnhart. 
David  Rlchards.- 


.    K.    Baldwin, 


C,  W.  Yoat. 
MONTROSE- 
H,  H,   Ulbbard, 


MT,   JOY- 


NAZARETH- 

Harry  Weltzell. 

Henry  Schaeffer. 
NO  RTHUMBE  R  LAND— 


H,  P,  Lawhead, 
PENLLYN— 

Alan  Mathlas, 
POTTSTOWN— 

John  H,  Rush. 
READING— 

A,  G,  Huebner,  5M  Gordon  St. 
L,  H,  Huebner.  113  Hamilton  S 
C,  I,  Koch,  203  Spruce  St. 

E.  WagenblaBt,  ^2  Mulberry  3 

B,  L,  Wilson,  730  Pear  St, 
RE  YNO  LD  S  VILLE— 

M,  Mohney, 
RIDGWAY- 
WUllam  Edwards. 
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BT,  MART'S— 
B.  L.  IVlIUPd. 

BCHUTKILLr- 

Dan'l   Flaher. 

G,   W.   Boeder. 
8CR ANTON- 
SI.  H.  Dale. 
BHAMOKIN— 

Coatea   Bros. 

Fred  Kniuer. 

H.  T,  Roup. 
SHARPBBURG— 

Henry  Ferla. 
WATSONTOWN- 

W.  A.   Edwards, 

Jamea  Zettiemayer. 
WB8TGROVB— 

Wm.    H.    Beybum. 

Harry  MoLlmens. 

RHODB  ISLAND. 

BRISTOL— 

larael  Dube. 

Nalhaniel   GladdlnK. 

EQBene  Le  Clair. 
EAST  GHEE^IWICH- 

James  R.  Murray, 

Byron   Roscoe. 
N  A  RE  AGANSBTT— 


John 


J,  C.  Tucker,  Jr. 
WH8TERLT— 
Bueene  ONell, 
C.  H.  Sayer weather. 

SOUTH  CAROLIKA. 

ABBEVILLE— 

Yarb  Madden. 
ANDERSON— 

8.  O.  Jackaon, 

Alex  8,    Katton. 


CHESTER- 

M,  A,  Carpentsr. 

J,  R.  Blmrll, 
FLORENCE- 

Sllas  BrundB. 

J.  W,  Gregg, 

T.   B.   Reynolds. 

W.  J,  Wtikin. 
PIEDMONT— 

Norman  Fleming. 
8UMMERVILLE— 


SOUTH  DAKOTA. 

ABERDEEN— 

Aberdeen   Cement   &   Ti!a   Co 

B.  W.  Van  Meter. 
BROOKINGS— 

J.  N,  Davia 

O,  Hanson. 

Steen  &  Wilson. 


DBADWOOD- 

Bd  Hauaehka. 

Joe  Marnett. 
IRENB- 

P.   F,  Connolly, 
MADISON— 

Peter  Marcuart, 
WATBRTOWN— 

Johnaon  Bros,  It  JohoaOD. 
TANKTON- 
'     B,  Ballensky. 

Jas.  Kingsbury. 

TBNKBSSBD. 
CLEVELAND— 

Thomas  Banks. 

A.  T,   BaylesB. 
COLUMBIA— 

Brltton  &  Abbott. 

C.    F.    Dodson. 
DAYTON— 

John   A  cuff, 

John  Maley, 

Robt,  Morgan, 

Jas,   WyculT. 


J.  C,  WUtehcsd  A  Co. 

KNOXVILLE- 

Joa,  Armatrong. 

Claude    Hood. 

Jos,  Morgan, 
LEBANON— 

Pa«e  BroB, 

Wooiard  &  WIlllamB. 
McMINNVILLE— 

Alpha  Young. 
MBMPHIS- 

W,  J,  Hairs. 

Edw.  Halley, 

M.  Larkin. 

Miller   Paving  Co. 

C.  J.  Wagoner  &  Co. 
MOSSY  CREEK— 

M,  Brown. 

John  Patrick, 
MUHFREE8BORO— 

Green  Sanson. 
ROGERSVILLE— 

Chaa.  Lackey. 
Alp.  Ross. 
SODDT- 

UNION  CITY- 

W.   Becker. 

TBISAS. 
ABILENE— 

J.  B.  Reeae. 
BELTON- 

BROWNSVILLE- 

S.  W,  Brooks, 
CAMERON— 

W.   P.  Davis. 

Capt.  Irwin. 
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OAINESVILLB— 

A.   D.   Cratt. 

John  Gregsofi. 

H.  H.  Hayden. 
M'KINNEY- 

H.  K  G.  Farr. 
NEW  BRAUNFBL3— 

Rich.  Peltner. 

Ad.  F.  Moeller. 

Ad,  tenshom. 

F.  Wagenfuahr. 
SAN  ANTONIO— 

S.  P.  Boettler. 
BAN  MAROOS- 

JameB  Forscytb. 
SULPHUH  SPRINGS- 
,     Chaa,  P.  Ashchrott. 
E,  P.  Joiner, 

G.  H.     WIlBOQ, 

TEMPLE— 
E.  BlankenBtctn. 


F.  El.  HopklDB. 

UcGraw  &  Dun  gold, 
W.  H.  MeMaln. 
H.  B,  WorblnBton, 

L'TAU. 

AMERICAN   FORK— 

Stephen   Featherstone. 

Thomaa  Fealhereetone. 

John   Snyder. 

F,  W.  ■Wright. 
BRIGHAM  CITY— 

F.  W,    Earl. 

Jas.  Frederic  keon. 
EPHRAIM— 

J.    P.    L.    Brenhdldt. 

Eric  Chriatenaen. 

David   Chris  ten  sen. 

Neils  Spendrup, 

A.    C.    Nellsen.   Jr. 
OGDEN— 

J.  R.  O'Neill,  2703  MadlMin  Ail 
SALT  LAKE  CITT— 

EliaB  Morris  &  Sans'  Co. 

VEIHHONT. 


C.  B.  Whiting. 
BENNINGTON— 
Chas.  Phillips. 
Geo.  Phillips, 


CLIFTON   1 
Paul  Gleaaon. 

DANVILLE— 
C,  H.  Brimmer, 
Chaa.  Orchow. 


NEWPORT   NEWS— 

S.  L.  Foater  &  Son. 

Mr.  Grlffln. 

Mr.  Temple. 
ROANOKE— 

J.  H.   Marst^ller. 
SWEET  HALL— 

Chas.    Major. 
WEST  POINT— 

Wm.  Tuppence. 

■WASHINGTON. 
SEATTLE- 

Andrew  Jackeon. 

WEST  VIKOISIA. 

CLARKSBURG- 
Cattrell  Bros. 
I.  A.  Jackaon. 

Lee  Mills. 

Shtnn  Bros.   &  Bryan. 
NEW   CUMBBRLAND- 
A.  H.  McConkey. 
W.  J.  Snowden. 
Frank  Thayer. 


Reynolds  &  Btorts. 
AV.   C.   Stortz, 
8HEPHERDSTOWN— 
Hezeklah  Jones. 
Thos.  I*ggett. 
Andrew  Waldeok, 

WISCONSIN. 

ASIILAND- 

A.  Donald  &  Co. 

A.  H.  Oakev, 
BLACK  RIVER  FALL9- 

Wm.  O.  Ball. 

Jno.  P.  Matson. 
DELAVAN— 

Hatch  &  Calkins. 
DODGEVILLE— 

Elliott   Bros. 

Kit   Whllford. 
BLROT— 

L.   Kropf. 

Chas.  Sheldon. 
FORT  ATKINSON— 

Oeo,  J,  Becker. 

Jno.  V.  Becker, 
GREEN  BAY— 

J.  H.  Van  der  Suide  A  Co. 
JEFFERSON- 


J.    G.    Ktirtz. 

John    J.    Spanglers. 
MADI80N- 

Oakey  &  Buser. 

Parr  &  Lawrence. 

Sharp  &  Son. 
MEN ASH A— 

H.  H.  Plnmnier. 
MENOMINEE— 

John  Larson. 

Jas.  Mason. 
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J>-  CAMPBELLFORD.  ont.— 


V.   Henrlch. 

W.  RaeXeiat. 
ilONROB- 

Klester  &  Bauman. 

fiam  Isley. 
-OCONTO— 

Oliver  St.   Peler. 
-RIPON— 

Henry  Lambert. 

■Qua  Tobolt. 
'BHAWANI>- 

Aug.  Kruger. 

Fred  KTuser. 

Chas.  Fetatz. 

Wm.  Hegllng. 
8HE3^L  I^AKE:- 

D.  Chambenan. 

W.  Dewett. 
HPARTA- 

C.  Uuhlenbech. 

Richard  Peter. 
WAUSAU— 

G.  IV.  Clark. 

Auguat   KlOHterman. 
TFAUPUN— 

ThOH.  Green. 
■WASHBURN- 

Nels,  Odeeaard. 

N.    Palen. 

-O.  BlDcraon. 

^rOHINO. 

NEW  CASTLB- 
wni  Holden. 

CANADA. 

AMHERST,  N.  S.— 

J.   N.   Page. 
ATLMER,   ONT.— 

Geo.  Collins. 

Thomas  Wooster. 
BARRIE,  ONT.- 

Edward  Brown. 

J.  Stealeton. 

Chas.  Swlnnerton. 
HRANDON,  MAN— 

Alex  Allen. 

Hurst  Bros. 


Geo.   Elphlck. 
John  Lane. 
S.   Stephens. 


FMlllp  P.  Coyle. 

Richard  Dufley. 

J  no.  Goneulcey. 
PORT  WILLIAM,  ON 

A.  Cameron. 

Geo.   Pappln. 
GODERICH,   ONT.— 


W.  F.  Colwlll. 

Wm.  Day. 

J.  J.  Mahoney. 


'.  Tani 
MILTON,  ONT- 

M.  Leonard. 

A.  McLellan. 

T.   McEiOwell, 

R.  McJannett. 
MONTREAL,  QUE.— 

Robt.  Forsyth,  MM  St.  Catherine  St..  or 
54S-B70  William  St. 
MOUNT  FOREST,  ONT.- 

Jaa.  Reld. 
PICTON,  ONT.— 

John  Dun  lop. 

Patrick  Lynch. 

William  Shaw,  8r. 
ST.  ANDREWS.  N.  B.- 

Chas.  Horsnell. 

T.  McCarthy, 
SHERBROOKE,   QUE,— 

J.  Gunning, 
SIMCOE,  ONT.— 

The    Sylloa    Barylic    Stone    C". 

Harry  Weston. 
TORONTO.  ONT.— 

A.  Gardner  &  Co.,  17  Toronto  Arcade. 

Harvard    Contracting     Co.,    Vtetorla 
St. 

W.   H.   Payne,   8-10   Glvena   St. 
VALLETFIELD,   QtXB.- 

Zlpher   Demers. 


ANY    QUESTION    RELATING    TO    CEMENT 

WILL  BE  ANSWERED  ON   REQUEST.     IT  IS  AlPART 
or  OUR  BUSINESS  TO  KNOW  ALL  ABOUT  CEMENT 

MUNICIPAL   ENGINEERING   CO. 
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CEMENT  TESTS  AND  ANALYSES. 


LIST  OF  LABORATORIES  AND  ENGINEERS  MAKING  ANALYSES 
AND  TESTS  OF  CEMENT  AND  CEMENT  MATERIALS- 
ENGINEERS  WHO  DESIGN  CEMENT  PLANTS. 


state  Chemist, 
ALLEGHENY  CITY,  PA.,   MunlclDal 

ATCHISON,  TOPBKA  &  SANTA  FH 

R.  R.,  Tbpeka,  Kaa.,  Testa 
ATLANTA,    OA..    Municipal    Labora- 

BALTIMORE  &  OHIO  SOUTH- 
WEBTEIRN  RY..  Maintenance  at 
Way  Dept..  Cincinnati.  O.    Tests. 

S.  BODE,  Milwaukee,  Wis..  Chemist. 

A.   P.    BOLI.ER.   1   Nassau  St.,   New 

UOUTH,      GAUREnT      A      BLAIR, 

404-0  I,o(iust  St.,  Phllndelpfata, 
Pa.  Tho*  H.  GaUrett,  Anilren  A. 
Blair,  Geo.  B.  Garrrtt.  J.  EA-  • 
ward  wm  til  eld,  Fredetteli  H. 
LeiTlif  Analyaen  and  Testa. 
DeafKn  and  Superintendence  of 
Conatrnctton  of  Cement  Planta. 

BOSTON,  MASS.,  Metropolitan  Water 
Board.    Municipal  laboratory. 

BOSTON  TESTING  LABORATOR- 
IES. Albert  A.  Sanorus,  Mgr.,  t 
Tremont  St.  Asa  TV.  Whitney,  lOH 
Betz  Bids.,  Philadelphia,  Pa.    Tests. 


BUTTE,    MONT.     Municipal   Labora- 

R.  C.  CARPBNTBa  Cornell  Univ., 
Ithaca,  N.  Y..  Designer  of  Cement 

ALBERT  A.    CARY,   »   Liberty  St.. 

New  Tork.  Analyses  and  Tests.  De- 
signer of  Cement  Plants. 

H.  J.  DETWILLER.  AUentown,  Pa. 

DICKMAN  &  MKENZIB.  1224-8 
Rookery  Bldg.,  Chicago.  III.    Tests. 

E.  DVRYEE,  Colton.  CaliF.  Analyses 
and    Tests.     Designs    for    cement 


HENRY  FROBHWNG,  17  8.  12tb 
at,   Richmond,  Va.    Teats. 

G.  FROSTENSEN,  Yankton,  S.  D. 
Chemist. 

ERNEST   HANTKE,    646   Broadway, 

New  York,  N.  Y.    Chemist. 

ROBT.  W.  HUNT  &  CO.,  1121  Rook- 
ery Bldg.,  Chicago  III.  71  Broad- 
way, N.  Y.  Monongahela  Bank 
Btdg,.  Pittsburg,  Pa.    Tests. 

A.  HUGO  CEDERBERG,  Catasau- 
qua.  Fa,      Designer  Cement  Plants. 

CHATTANOOGA,  TBNN.,  Robert 
Hooke,  Cy.  Engr.      Municipal  Lab- 


U,  Board  of  Fublio 
Works.  P.  C.  McArdle,  G>b- 
slnerr  In  Charge  of  Tests. 
Street  Department.  H.  L.  Bai- 
ley. Cement  Tester,  Chlcaso 
Avenae  ^'aler  'Works,  Mnnld- 
pal  Laboratories. 

CHICAGO  &  ALTON  RAILWAY 
CO,  H.  F.  Baldwin,  Chief  Engr., 
Chicago.   111.    Tests. 

CHICAGO,  ROCK  ISLAND  &  PA- 
CIFIC RY.  W.  E.  Dauchy,  Chf. 
Engr.,  Chicago,  111,      Tests. 

CORNELL     UNIVERSITY,     Ithaca, 

N,  Y.       Analyses  and  teste. 

CORTIjAND,      N.      T.  Municipal 

Laboratory. 

W.  M.  COURTIS,  4ia  Hamntond 
BIdK"  Detroit,  BUcb.  Aanlrsca 
and   Tests.    Reports   on  Cement 

DETROIT,   MICH.       Municipal  Lab- 


LAFAYKTTE  COLLEGE.  Ettston, 
Pa.  Dept.  of  Civil  Engineering. 
Analyses   and   Teats. 
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LEDOUX  &  CO.,  S9  John  St.,  New- 
York.    Chemists. 

P.  H.  LEWIS.  CralKBVllle,  Va.  De- 
hien  and  Co  iia  I  ruction  of  Cement 
Plents. 

LOS    ANGELES,      CMt.       MuiUcipal 

W.  H.  LUSTER,  Elizabeth,  N,  J. 
Tc'bIs. 

ILLINOIS  CBNTBAL  R.  R.  H.  W. 
Parkhurat,  Engr.  of  Brldgea  & 
BtdKB..  Chicago,   111.    T«als. 

UNIVERSITY  OF  ILLINOIS,  Ur- 
bana,  111.  I.  O.  Baker,  Prof.  Civ. 
Eng.    Analyses  and   Tests. 

IOWA  ENGINEERING  CO.,  Clin- 
ton, la.  Chas.  P.  Chase,  Mgr. 
Teats, 

STATE  UNIVBRSITV  OF  IOWA. 
Iowa  Cltr,  la.  A.  V.  SInii.  Prof. 
Civ.  Elnv.    Teat*. 

IND.       B.     J.     T. 
Cr.      Eagw.         Munlolpal 


L,    B,   KENNEDY  A  CO..   Boom   BO, 

61  Broadway.  New  York.    Testa  and 

Design  of  Works. 
KEWANEB.  ILL.,  J.  E.  Shepardson, 

Cy.    Engr,    Municipal   Laboratory. 
WALTER    G.    KIRKPATRICK,      C, 

E.  Jackson.  Mlas.    TestP. 
MASSACHUSETTS    INSTITUTE   OP 

TECHNOLOGY.         Boston.       Mass. 

Anaylsea  and  Tests, 
M-GILL      UNIVERSITY.      Montreal. 

CHAS.  P.  M'KENNA,  m  Pearl  St., 
New  York.    Analyses  and  Testa. 

MINNEAPOLIS,  MINN.,  G.  W.  Sub- 
lette,  Cy.   Engr,    Municipal   Labor- 

F.      A.      MOORE,      Vlncennea,      Ind. 

Chemist. 
MUNCIE,    IND.,    W.     H.    Wood,   Cy. 

Engr.      Municipal    Laboratary. 
NEW  CASTLE,  PA.,  Municipal  Lab- 

NEW  YORK  CITY.  CrotOf.  Ariu(=- 
duct  Commission,    Tests. 

NEW  YORK  CITY.  Department  of 
Docks.  J.  A.  Bensel,  Engr.  In  Chief. 
Chandler  Davia,  Aest.  Engr..  In 
charge  of  Tests.    Tests. 

NEW  YORK  STATE  EINGINEER 
AND  SURVEYOR.  Cement  Test- 
ing Department.  Russell  H.  Green- 
man,  Engineer  In  Charge,  Albany, 
N,   Y.     Tests. 

NEW  YORK  TESTING  LABORA- 
TORY, Long  Island  City,  N.  Y. 
ClLKord  Rlchard.son,   Dlr.    Analyses 


OHIO  9TATE1  tlNIVEntSITY,  Co- 
1>na.  O.  Prof.  V.  N.  Brow>  U 
ChttrKX  of  Ceinenl  TratlBg. 
Teats. 

OIL  CITY,  PA.,  a.  V.  Roeaa,  Cr- 
Engrr.        HanlcliMil    l.aborKte<T- 

OMAHA,  NEB.,  Andrew  Boat- 
water,    Engr.       Mualelpal    Lain 

THE  OSBOKK  CO.,  Oaborne  Bldg.. 
Clevelnnd,  O.  A.  W.  Ctupentei  ia 
Oliarce  of  Cement  Teallng, 
Aualraea  and  Teata.  W.  F,  Bd- 
■arduB  and  C.  E*.  Ij^ke,  Aaaiat- 
aat  Bnarlueera,  Deal8;n  and 
Conalrnctlou  of  Cement   Plaad. 

OTTAWA,  ONT..  Can.  Munlciral 
Laboratory. 

OWBNSBORO,  KY.,  E.  B.  Shlflej. 
Cr.     Bnftr.       MnuiiMpal   Labon- 

JA3.  J,  PEARSON.  «  Wall-st..  New 

York,  N.  Y.    Teats. 
PEORIA,    ILL,     H.   E.    Beaaley,   Cy. 

Engr,    Municipal   Laboratory. 
PHILADELPHIA,      PA.       Wm.      C. 
Haddock,      Director      Dept.        Pub. 
Works.  Geo.  S.  Webster,  Chf.  Engr. 


Sure 


I    of   t 


Purv 


Taylor,  Engr.  in  charge  of  t' 

laboratory.    Munlolpal  Laboratory. 

Filtration  Testing  Plant,    Chaa.  H. 

Clifton,  Engr.  In  Charge. 
PHIIjVDELPHIA       &        READING 

RAILWAY       CO.        Robert        Job, 

Chemist.       E.     Chamberlain,     Assl. 

Engr.     Analyaes  and  Tests, 
FITTSBVKG,    PA.    John    Bmnner. 

C»-.    ElBKr.       Mnnlelpal    Labara- 

FOPEl  CCnUENT  &  BRICK  CO..  4KI 
AVnod   St..   Pltlaboric.    P«.   Testa. 

PURDUE  UNIVERSITY,  Lafav- 
ette.  Ind.  W.  F.  M.  Goss,  Prof. 
Mech.  Eng.  W.  K.  Hatt.  In  charge 
of  cement  testing. 

HANSOMB  £  ».tllTH,  Bpoaklra, 
N.  Y.,  ChlfMWO.  III.    Testa. 

READING.  PA..  Alex,  Murdcck.  Cy. 
Engr.    Municipal   Laboratory, 

ST,  LOUIS,  MO.,  Edward  Flad.  Wa- 
ter Commissioner.  A.  N.  Mllner. 
Sewer  Commissioner.  Municipal 
Laboratories. 

SALT  LAKE  CITY,  UTAH.  Munici- 
pal Laboratory. 

SCHOOL  OF  PRACTICAL  SCI- 
ENCE,  Toronto,   Ont.     Teats, 

F.  L.  »MIDTH  &  CO..  Oit  Maldea 
Lane,  N.  T,  Capeuhaiceu.  Vea(- 
erg;a<le  'M  K.  Deal^n  and  Cob- 
stractlon  of  Cement  Planta. 

H.  Q.  SMITH,  McKinney,  Tel. 
Chemist, 

WM.  SOOY  SMITH  &  CO.,  723  Slock 
Exchange  Bldg.,  Chicago,  111    T^ais. 

HENRY  SOUTHER.  Hartford, 
Conn,    Teats. 


CEMENT  TESTS  AND  ANALYSES. 


SOUTHERN  RAILWAY     CO,,  j:  C. 

Raraaee.    Supt.    ol    Teste,    Aleran- 

dria,  Va. 
BPRINOFIBLD.    MASS.       Municipal 

Laboratory, 
TEREB    HAUTE,    I^ID-.    Ralph    H. 

Sparks.  Cy.  Bngr,  Municipal  Labor- 

TOPEKA,  KAN.,  P.  L.  Wise,  Cy. 
Ensr.  Municipal  Laboratory.  An- 
alyses and  Tests. 

TORONTO.  ONT„  CAN.  Municipal 
Laboratory. 

TULANE  UNIVERSn'Y,  New  Or- 
leans, La,  Prof.  W.  H.  P.  Crelgh- 
ton.  In  chatse  of  cement  testing. 

DHION  COLLKGH,  SkikeBectadr.  N. 
r.    O.    H.    I^ndretta.     Prof.     €' 
Bmg.    Aamlr'"  >nd  Testa. 

FRANKLIN       VAN  .WINKLE, 

Cortlandt  St.,  New  Tjrk.  397  Broad- 
way, Pateraon,  N.  J.    Tesls. 

UNIVERSITY  OF  VBAMONT, 
llDC-toD,  vt.  BuKlueerlUB  Iiab- 
oratorr.  J.  W.  Voter,  Prof.  Civ. 
£3i>Ki^-      Analyse*   and    Tests. 


,  IND.     Robert  P,   Woo< 
Cy.   Engr.     Municipal   Lab  orator 

J.  A.  L.  WADDBLL,  Kansaa  City. 
Mo,    Testa. 

WABHINGTON,  D.  C.  Offlce  of  En 
Klneer  Comr.  District  of  Colum 
bla.  A.  W.  Dow,  Inspector  of  As 
phalt  and  Cements. 

WASHINGTON  UNIVERSITY.  St, 
Louis,  Mo.  J.  L.  Van  Ornum, 
Prof.      Civ.     Bng.       Analyses     and 


ROBBRT   B. 
Pa.    Desltrn  onil  ooi 
cement  plants. 

■W1LLIAM3PORT.    PA,        Municipal 

Laboratory. 
WILLIAM  J.  WILSON,  U6  6th  Jl 

Pittsburg.  Pa.     Tests. 
UNIVERSITY      OP       WISCONSIN. 

HadlBon,     Wis.      J,     B,     Jobnaon. 

Dean    of    School    of    Engineering. 

Analyses  and  Tests, 
WORCESTER,      MASS.       Municipal 

Laboratory. 
YOUNGSTOWN.  O.    Municipal  Lab- 
oratory. 
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MACHINERY  AND  TOOLS  FOR  CEMENT  USERS. 


try  Co.,  BvcyroB,  O. 

The  Aultman  Co..  Canton.  O. 
The  Boanot  Co.,  CantoB,  O. 

AIR  COMPRESSORS. 

SAN  FBANC13CO,  CAL.- 
Fulton  EnKlneerlns  &  Shlp-Bulldlag 

Works,  Harbor  View  &  15th. 
Parke  &  I,acy  Co.,  21  Fremont  St. 
Rli    Engineering    &    Supply    Co.,    GIS 

Howard  St. 
The  Compressed  Air  Machinery  Co., 

SOUTH  NORWALK,   CONN.— 
The  Norwalk  Iron  Works  Co. 
DENVER,  COI..— 
Edward  P.  Allla  Co.,  1649  Tremont  St. 
W.  H.  Emanuel,  ITU  Tremont  St. 
Meni^rle  &  Bolthoff  HfK.    &    Supply 

Co..  ISCtt  17th  St. 
InKeraoll-Sargeant      Drill      Co.,      171S 

Call  tor  til  a  St. 
J.  George  Leyner,  72S  17th  St. 
Sullivan  Machinery  Co.,  33S  ITth  St. 
CHICAGO,   ILL.- 
Edward  P.  Allls  Co..  50»  Home  Ins. 

BIdg;. 
N.  C.  Bullock  Mfg.  Co.,  1170  W.  .Lake. 
Chicago    Pneumatic     Tool      Co.,     635 

Monadnock  Blk. 
Clayton     Air     Com  pressor     Works, 

Havemeyer  Bide:.,  New  York. 
Fanning   MIg.    Co.,    153-15E  W.   Jack- 

Frasei    A     Clialiuers.      Oof.    IXth 
and  'WoahteuaiT. 

IngeraoU-Sergeant  Drill  Co.,  1510  Old 

Colony  Bldg. 
M.    O.    KasHon    &    Co.,    702-279    Dear- 
Rand  Drill  Co.,  13SS  Monadnock  Blk. 
Scully  Steel  &  Iron  Co.,  130-lM  Ful- 

SulUvan  Machinery   Co.,   5«  N.   Clln- 

Welr"  &    Craig     Mfg.      Co.,     240-243B 
Wallace. 

ti  Co..  Sfi  E.  Ohio. 


BOSTON,  MASS.- 

IngeraoU-Sergeant  Drill  Co..  77  OllTer. 

Stllwell-Blerce  &     Smlth-Valle    Co., 
fil  Oliver. 
FITCHBURQ,  MASS.— 

Burleigh   Rock  Drill   Co. 
BATTLE  CHEEK,  MICH.— 

American  Steam  Pump  Co. 
DBTTBOIT,  MICH.- 

Falrbanks,    Morse   &   Co.,    103  Jeffer- 

ST.  LOUI8,  MO.- 

Curtls  &  Co.  Mfg.  Co.,  ia01-2ZU  WaatL 

The  Ingersoll-Seargeant  Drill  Co..  IflS 

Fullerton  BIdg. 
Norwalk  Air  Compressor,  Gil  Securi- 
ty Bldg. 
D.  W.  Pratt.  211-212  Lucaa  Ave. 
Rand  DrUl  Co.,  Ull  Chemical   BldR. 
St,    Louis    Steam    Engine    Co..    IS   S. 

Commercial. 
Sidney    H.    Wheelhouse,    413,    113,    Oi 

Uncoln  Trust  Bldg. 
CLARBMONT,  N.  H.- 

Sulllvan  Machinery  Co. 
MONTOOH  FALLS,  N.  T.— 

Havana  Bridge  Works, 
NEWBURG,  N.  T.- 
Newburg    Ice    Machine    and    Engine 

Co. 
NEW     YORK     CITY.       BOROUGH    ( 
MANHATTAN  AND  BRONX— 
Clayton   Air   Compressor   ^orks,  X 

Cortland  St. 
The  Fraase  Co.,  3S  Cortland  St. 
McKlernan    Drill    Co.,    ISO    Uberty 

St. 
Rand  Drill  Co.,  100  Broadway. 


CINCINNATI,  O.- 

Laldlaw-Dunn  Sc  Qoiaon  Co, 

Lane  &  Bodley  Co. 

MacLeod  &  Clark.  46T  E.  Front  St 
CLEVELAND,   O.- 

Cieveland  Pump  and  Fixture  Oo,,  B 
Frankfort. 
DAYTON,  O.- 

Stllwell-Blerce  &  Smith-Vatle  Co. 
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ALLHGHBNT,  PA.— 

Hall  Steam  Pump  Co. 
BRADDOCK,  PA.— 

Braddock  Machine  &  Ufg.  Co. 
phiijAdblphia,  Pa.— 
Bourse  Exhibition,  4th  and  &th  8:s., 

bet.   CheBtnut  and   Market. 
D'Aurla    Pump  ins    Bnglne    Co..    Ml 

Drexel  BldK. 
Economy  Tool  Mfg-,     Co.,     llth,     cor. 

Wood. 
Sunt  Air    Brake    Co.,  901  Harrison 

BEdg. 
Lai dlaw -Dunn- Qordon  Co..  TS*    Arch 

St. 
Stilweli-Blerce    &   Smlth-Valle     Co., 

612  Arch  St. 

PirrSBURQ.  PA.— 
Deane  Steam  Bump  Co..  The,  317  3d 

Hall  St«am  Pump  Co..  aranl  Ave.  N, 

South  Ave.,  A. 
Arthur  Kirk  &  Son  Co.,  SlODuqueane 

Laid  law -I>unn-aordt>n  Co..  317  3d  Ave. 

Eho-w  Steam  Pump  Worka,  317  Sd  Ave. 

Henry  R.  Worthlngton,  317  3d  Ave. 
PORT   CARBON.   Pa.— 

FraiiKHn  Iron   Works. 
SC  RANT  ON.  Pa.— 

nckson  M(K.  Co. 
WILKBSBARRB,  PA.— 

Vulcan  Iron  Works. 
HOUSTON,  TEX,—  , 

InBeraoll-Sergeant    Drill    Co.,    Klam 
BIdB. 
MILWAUKEE,  WIS.— 

E.  P.  Allls  &  Co. 

Nordberg  Mtg.  Co. 


Cleveland  Ball  &  Screw  Co.,  The  Ar- 
cade, Cleveland,  O. 

Giatit  Ball  Co.,  68  Clarkwood  Ave. 
Cleveland.  O. 

Halhorn  Mfg.  Co.,   Bangiv.  Me 

Krnpp   (Tboa.   Prasaer  A   Si»)   IB- 


J,  L.  DIx  Foundry  Co..  Glens  Falls, 

N.  Y. 
M   Oarland  Co.,  Bay  CTty,  Mich. 
Peter  Gerlach  &  Co..  Cleveland.  O. 
E,     B.     HolmeH     Machinery     Co.,     ^ 

Chicago.  St.,  buffalo,  N.  T. 
Merrltt   Mtg.   Co.,   Lockport   N.  T. 
Rocheater  Barrel  Machy.  Co.,  Roch- 


Wlckea 


.   N. 


.  Mich. 


BElARIHiGS. 


C.  O.  Barlletl  &  Co.,  43-4a  Center 

8t.,  Ulevelana,  O. 
The  Bonnot  Co.,  Canton,  O. 

Fraser      &     Chalmeis,    W.    12th    and. 

Washtenaw  Ave..  Cljlcago.  III. 
Hill  Clutch  Co..  Clsveland,  O. 
KoTilyke  &    Marntou,    Indlanapo- 


Reev 


i  Pulley 


Robin*  Cauveylnv  Belt  Co.,  13-ai 


Retvea  Pulley  Co..  Columbus,  Ind. 
Walker  &  Elliott,  Wilmington.  Del. 

BALL  MILLS. 
C.  O.  Barllett  A  Co.,  43-4S  Center 

St..  Cleveland,  O. 
Betkleheni    Fonndrr    &    Maeliine 

Co.,   So.   Bellilehein.  Pa. 
Tbe  Bonnol  Gonmau}-,  Canton.  O. 
Fraaer   &   Chalniera.    W.    12th   St.    & 

Washtenaw  Ave,.  Chicago,  III. 
Gates  Iron  Works.     Blaton     Ave.   & 

Bloomlngdale  Road,  Chicago.  III. 
Preil.    Krnnp,    (Tlio*.    Proniier    A 

Son>,  XR  Gold    5t,.  N.  Y. 
~     ~      Smidlh    A   Co.,     «6   Maiden 


I.HI 


!».  Y. 


BALLS,  STEEL. 
E.  A.  Brecker  &  Co,,  %  f 
New  York, 


SAN    FRANCISCO,    CAI.— 
F.  R.  Co<;k  Co.,  Oskwcod  and  ISth  St. 
H.    N.   Cook   Betting  Co..   317  Mission. 

St. 
Crane   Co..   'a   First  St, 
L.  P.  Degen,  105  Mission  St. 
Jno.  D.  Eby.  IT  Main  St. 
Gorham  Rubber  Co.,  308  Mla&ion  St. 
Qutta  Percha  and   Rubber  Co.,   The, 

30  Fremont  St. 
Alexander  Helna,  134  Main  St 
Henshaw.    Bulkley    &    Co.,    Frerooni 

and    Mission    Sta. 
D.  J.  Kelly,  Oakwood  and  18lh  Sta. 
M.  O'Brien,  509  Mission  St. 
PbcIUc  Tool  and  Suwily  Co.,  100  First 

St. 
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17th  at. 

Ulne    and    Smelter    Supply    Co..    17th 

St..   cor.   Blake. 
WATERBURY,  CONN.— 
Novelty  Mtg.   Co..   121  Maple  Bt. 
The   Bristol    Co.,    Naugatuck    rd.    nr. 

Plait's  Eridae. 
CHICAGO,    ILI^.— 
W.  D.  Alien  Mfg.  Co..  IBl  Lake. 
H.    W.    Caldwell    &    Son    Co.,    Weat- 

ero  Ave.  &  17 Ch  St. 
Chicago  Bel  tins  Co, 
The     Diamond     Rubber     Co.,     93S-939 

Marquette  Btdg. 
The  B.  F,  Ooodrlch  Co..  141  Lake. 
Fraaer    &   ChaJmers,    mh  &  Wash- 
tenaw Ave. 
The   Link     Belt     Mnubinetr     Co., 

3&tb  St.  and  Stenart  Ave. 

Edward  A.  Turner,  Prea. ;  SUunton 

B.    Peck,    V.-P.    and    Chief    Bngr. ; 

Dyke   WlUlama,    Bee.    &  Treas.;   H. 

K.   McLean,   Gen.    Bupt. 

I    Beltlne   Co..    46-48  S.    CUn- 


MfK.    Co.,   10T5   1 


lath 


Inirton. 
Charlea  Johnson,  2023  S.  Adams. 
F.  Meyer  &  Bro.  Co.,  131S  a.  Adams 
Peoria  BelUng  Co.,  717  S.  Adams. 
H.  O.   Rouse  &  Co.,  S18  a.  Adams. 
COLUMBUS,  IND.— 
Reeves   Pulley   Co. 
KVANSVILLE.  IND.— 
C.   H.    Ellert.  IM  Main. 
Evanavlile     Leather   &    Belting,     509 

Main. 
INDIANAPOLIS,    !ND.- 

E,  C.  Atklna  &  Co.,  402-410  S.   Ills. 
W.  B.   Barry  Saw  &  Supply  Co..  22S- 

230  a.  Penn. 
Central   Rubber  &   aupply  Co.,  229  S, 

Meridian. 
Duck  wall    Rubber   &    Supply   Co..    123 

W.    Maryland. 
Hide,    Leather   &    Belting  Co.,    227  S. 

M«rldlan. 
Indpls.    Belling  &   Supply  Co.,   131   8. 

li'.lncla. 
Miller    Oil     &    Supply  Co.,  31-35  Mc- 

Nabb. 
HordTke  A  Harmon  Co.,  W.  Mmw 

rls  and  I.  A  T.  R.  R. 
Taylor  &    Smith,    247. j3.    Mertdlan. 


MUNCIE.  IND.— 

Geo.  Kelaer  &  Co.,  115-117  3.  High  SU 
Powers  Sc  Foorman,  Ell  8.  Walnut  St. 
Robert  Soott,  304  S.  Walnut   St. 
MARSHALLTOWN,   lA.- 
A.   B.   Shorthlll  Co..  2d  Ave..    S.    W. 

LOUISVILLE,  KT.— 
Ahrends   &   Ott  Mfg.     Co.,     326     W. 

Main. 
W.  B.  Belknap  &  Co..  HI  'W.  Main. 
W.    B.  Caldwell  Co.,   Brandels  Ave.. 

S.  B.  C.  Brook. 
Andrew  Cowan  &  Co.,  435  W.   Main. 
Kentucky  Saw  Works,  925  W.   Main. 
W.   H.   NelU,  607  W.  Main. 
NEW  ORLEANS,   LA.— 

Chicago    Belting    Co.,    406    Carondelet 

Glbbena  &  Stream,  213  Canal  St, 
New  Orleana  Railway  &  Mill  Supply 

Co..  620  Camp  SI.      , 
Revere    Rubber    Co..    412    Car^indelet 


,    406   Canal 


BOSTON,  MASS- 

Amerlcan  Leather  Link  Bflt  Co.,  119 

High. 
H.  K.  Barnes.  104  Franklin. 
F.  G.  Barry  &  Co.,  6  OHve  PI. 
Bay  State  Belting  Co.,   119  Franklin. 
Boston    Belting    Co.,      2e6-280    Devon- 

shlra. 
Boston  Woven  Hose  and  Rubber  Co.. 

170    Summer. 
Carton  Belting  Co.,  U  Federal.   Rm. 

13. 
Chlcaco    Raw    Hide      Mfg.      Co.,    200 

Franklin. 
Choate  &  Brown,  134  Congress. 
Payerweather  &  Ladew.  228  Franklin. 
James   Foley   &   Co..    578-581    Atlantic 

O.  A.  Oilman,  143  Federal. 
Globe  Leather  Belting  Co..  132  Pearl. 
Albert  GninthB  Saw  Co.,  40  Oliver. 
Gutta  Percha  and  Rubber  Mfg.  Co.. 

71  Pearl. 
Henry  C.  Hunt  Co..  32  Oliver. 
C.  L.  Ireson.  97  High. 
Kidder  SuplHy   Co.,  29  Pearl. 
Leviathan  Belting  Co.,  120  Pearl. 
Main   Belting  Co..   120  Pearl. 
Geo.  T.  McLaughlin  Co..   120  Fulton, 
Pace  Belting  Co.,  31  Pearl. 
Revere  Rubber  Co.,  63  Franklin. 
Jas.   H.   Roberts  &  Co.,   137  Portland. 
Chas.  A.  Schleren  &  Co.,  lis  High. 
Sohultz  Belting  Co.,  184  Summer. 
Spadone  Bros.  Mfg.  Co.,  71  Pearl. 
Star  Belting  Co..  31  Peaii. 
CAMBRIDGE,  MASS.— 
Sawyer  Belling  Co.,  20  Thorndlke  St. 
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PITl'SPIKUi.  MASS.— 

Dutton  &  Tucker,  «  Weat  St. 

Wm.   B.   Foote  &  Co.,  82  West  St. 

J.  W.  Klrohner,  1B6  North  St. 
QUINCT,    MASS.— 

Carton  Belting  Co.,  19  Baxter  St. 
DETROIT,    MICH.— 

Bubl    Malleable    Co.,    Cor.    Wight    & 
•Ldalr    at. 

CUmait  Oak  Belting  Co.,  11  Atwater 

Detroit   Oak  Belting  Co.,    262   Wight 
St. 


4  Sons  Mtg.  Co.,  Cor.  lat 
&  Woodbrldge  St.,  W. 
James  Walker  A  Son.  US  Lamed  St. 
C.   C.    Wormer     Machinery     Co.,     66 

Woodbrldge  St.,  W. 
J.  T.  Wing  &  Co.,  15  Woodward  Ave. 
MINNEIAPOLIS,   MINN.— 
The  Link   Belt  Supply  Co. 
S.  R.  Slkea  &  Co.,  915  Waahn.  Ave.  S 
ST.  PAUL,  MINN.— 
The    Crane    &    Ordway    Co.,    243    E. 

ilh  at 
Goodvear  Rubber  Co„,3T6  Sibley  St. 
KANSAS  Ciry,  MC- 
Jas.  W.  Byrnes  Belting  and  Hose  Co., 

laiT  Union  Ave. 
O.   L.    Chase  Mercantile  Co.,  1408  W. 

nth  St. 
FalrbankB.  Morse  &  Co.,  .1217  Union 

Cieat   Weatern   Mtg.   Co.,   1221  Union 

Ave. 
Lewis  Supply  Co,,    1206  Union   Ave. 
RlchftrdB  &  Conover  Hardware  Co., 

127  W.  5th  St. 
ST.    LOUIS,    MO.— 
Bradford  Belting  Co.,  3»  N.  M  St. 
James    W.    Byrnes    Belting    ft    Hose 

Co..  212  Wash.  Ave. 
Chicago  Belting  Co.,  214  N  2d. 81. 
Crescent  Belting  Co.,  1121  N.  6th  Ft, 
Day  Rubber  Co.,  415  N.  4lh  S;. 
E.  Hartman  Hide  &  Leather  Co.,  1906 

Shenandoah. 
Missouri  Belling  Co..  120  9.  Commer- 
cial. 
Monarch  Rubber  Co.,  10O9-101I  Wash. 

National  Supply  Co,.  200-202  N.  2d. 
New  York  Belting  &  P.  Co.,  Ltd.,  411 

N.  M. 
L.    M.    Ruraaey    Mfg.    Co.,    806-820   N. 


Wlllemaen  Belting  Co..  205-217  Deatre- 
CONCORD,  ] 


Foote,   Brown   &  Co,,  i    Main     St., 
Petiacook, 

Humphrey  Dodge  Co..  102  No.  Main. 

Thompson  &  Hoague,  42  No.  Main. 

Page  Belting  Co.,   E.   Penacook  St. 
MANCHESTER,  N,  H.- 

Altred  K.  Hobbs,  1064  Elm. 

Manchester  Hardware  Co.,  98S  Elm. 

John  B.  Varlck  Co.,  809  Elm. 
NASHUA.  N.  H.— 

James  Barnard,  70  Main  St. 
NEWARK,   N.   J.— 

Banlater   &   Pollard,    206  Market   St. 

B.  C.  Faltoute  01  Market  St. 
R,  Gray,  Jr.,  190  Market  St. 
Mackhet    &    Doremua,    796-798    Broad 

St. 
Joseph   Meier's  Sons.  291  Market  St. 
Newark    Leather      Belting     Co.,      291 

Market  St. 
Hoe  &   Conover,   200  Market   St. 
Rouen  dale-Red  da  war     BcItlnB  & 

Hoiv  Co.,  Qnolld   Ave. 

C.  W.    Walker,    274   Market   Bt. 
PATERBON,    >:.    :J.— 

C.    C.    Vjn    Houten    &    Co..    37     Van 

Van  BIper  Mfg.  Co.,  14  Van  Houten. 
ALBANY,   N.   Y.— 
Albany    Belting     &     Supply   Co.,    372 


Wheeler   &   Wilson   Mfg. 
Pearl  St. 


St.,  E.  Concord. 


1  &     Co..     Eastman 


BUFFALO.  N.  Y.- 

Blcktord    &    Francis    Belting   Co.,    63 
Exchange . 

Boaton  Belting  Co.,  90  Pearl, 

Buffalo  Belting  Wks..  122  Waahn. 

Buffalo  Mill  Supply  Co.,  240  Main, 

W.  A.  Case  &  Son,,  31  Main. 

Fairbanks  Co..  210  Main. 

Timothy  Glngras,  59  Terrace. 

Goodyear  Rubber  Co..  4S  Exchange. 

Graton  &  Knight  Mfg.  Co..  292  Main. 

R.  Hoffeld  &  Co.,  63  Carroll. 

F.  C.  Howlett  &  Co..  94  Pearl. 

Leech,  Hall  &  Kemp,  252  Main. 

C.  H.  McCutcheon,  18  Ohio. 

F.  H.  C.  Mey,  64  Columbia. 

Peerless  Belting  Co..  59  Terrace, 

Plumbers'    and  Steam    Ftrs'   Supply 
Co.,   112  Exchange. 

Revere  Rubber  Co..  94  Pearl. 

Walbrldge  &  Co.,  392  Main. 

Weed  &  Co.,  292  Main, 
COnOES,  N,  Y,— 

Sweet  &  Doyle.  75  Mohawk  St. 
NEW    YORK    CITY,    BOROUGH    OF 

BROOKLYN— 

John  Walker  &  Son,  310  Furman  St, 

NEW    YORK    CITY,    BOROUGH    OF 

MANHATTAN  AND  BRONX— 

Stephen     Ballard      Rubber     Co,.     123 


s  St, 
E,  H,  Behrlnger,  74  T 
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BoBton  Betting  Co.,  lOD  Reads  St. 
Randolph  Brandt,  38  Cortlandt  St. 
Allan  Carpenter.  103  N.  Moore  St. 
Crescent  Belting  Sc  Packing  Co.,  263 
Broadway. 

d  Rubber  Co.,  I2T  Duane  St. 
eather  &  Ladew.  1E»  B.  Hous- 


M.  J.  Fitzgerald.  5S  Center  St. 

The  Fraase  Co..  3S  Cortlandt  St. 

Graton  &  Knleht  Mfg.  Co.,  112  Lib- 
erty St. 

Gutta  Percha  &  Rubber  Mfg.  Co.,  128 
Duane  Bt. 

A.  B.  Laurence,  113  Liberty  St.. 

The  Link  Belt  EnglTieerlne  Co. 

Leonard  &  McCoy,  IIS  Liberty  8t. 

D.  Maavatty,  Jr.,  &  Co.,  69  Center  St. 

Mineralized  Rubber  Co,,  18  Cliff  Bi. 

Montolalr  Rubber  Co.,   1S3  Chambers 

New  Jersey  Foundry  &  Machine  Co., 

26  Cortlandt  St. 
New  York  Foundry   &  Machine  Co., 

S4  Reade  St. 
George  Rahmann  &  Co.,  31  Ferry  St. 


ige. 


Kobtl 

ROCHESTER,  N.   Y. 
Mathews  &  Bouch* 
Cross  Bros.  &  Co.,         . .     . 
Machinists'   Supply   Co,,  301  Slate, 

SYRACUSE,   N.   Y.- 
Frank C.   Hewlett,  212  S.   Clinton 
Syracuse  Supply  Co,.  lid.,  238  W.  F 
elte  St, 

AKRON,  O.— 
The    Akron    Beltln«    Co.,      206-20!^ 

CINCINNATI.  OHIO— 
The   Am.    Oak  Leather   Co.,    Ken 

&  Dal  ton  Ave. 
Thos,  J.' Bell  &  Co.,  320  Main. 
The   Boeblnger   H'ware    Co,.    315 


IT 


The  Bradford  Belting    Co..    Walnut 

&  2d. 
The  A.  C.  Cattell  Co.,  GW  Vine. 
Cleveland  Rubber  Works,  612  Race. 
Crawley   &  Johnston,   Kft  Main. 
Gilbert  Belting  Co.,  77  Rim. 
Hubbard,  Hall  &   Co.,   106  B,   Pearl. 
The  E.  A.  Klnsey  Co.,  331  W.  4th. 
J.  H.  Kohmeicher  &  Co.,  120  H.  Ith. 
The  John  H,   McOowan  Co.,   M  Cen- 


Page  Belting  Co.  of  Conciwd,  N.  1 

134  W.  2d. 
Quten  City  Supply  Co.,  Pearl  &  El 
Revere  Rubber  Co.,  522  Main. 
Job.  Sharp  Belting  &  Supply  Co.,  ^ 

E.  Front, 
Walter  M.  Thompson,  835  W.  Eth 
Jullua  Ulhlein  &  Co.,  134  W.  2d. 
Wlrthlln  Bros.,  208  W.  7th. 
CLEVELAND.    O.— 
C.   O.    aBrlletl   &    Co..    43-4S   Ctm- 


Cleveland  Belting,    Repair 

Co.,    12   Lonr. 
Manhattan     Rubber     Mfg. 

Mcintosh   Huntington   Co., 


&    Supple 


Su- 


Ohlo  Rubbpr   Co.,    206   Superior. 
Bodmeld  Belting  Co.,  2«  a   Water 
Cleveland  Oil   Extraction  Works,  13 

B.  B.  Davidson  &  Co..   102  Superior. 
N.     T.     Leather     Belting      Co.,     32 

Cham^laln, 
Strong.  Carlisle  &  Hammond  Co..  fl 


R.  A.  Williams  &  Co.,  55  S.  Wat 
COLUMBUS,    O,- 
AndrewB,   Knight  &   Banies,     4E    W. 

Broad  St, 
Capital   aty   Machine   Wks.,   13 
Spring  St. 
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Columbua  Supply  Co..  101  N.  High  St. 
The  Jetfrey  Mtg.  Co. 
W.  n.  MItler  Co.,  3l  W.  Broad  St, 
SPRINGFIELD,  O.— 

H.  V.  Bretney  &  Co..  114  B.  Main. 
TOLEDO.  OHIO— 
Elmer  E.  Dale  &  Co.,  136  Water  St. 
Star  Hardware  Co..  710  Monroe  St. 
Toledo  Rubber  Co.,   The,   418  Summit 
St. 


Sprout,    Waldron   &    Co. 
Bethlebem  PVandrr  and  Machine 
Co.,   S.   Betblcbcin,  Pa. 

PHILADELPHIA,   PA.- 
Aleiander  Bros.,  410-412  N.  3rd. 
C.  W.  Amy  &  Son.  228  N.  3r(!. 
Harry   B.    Bell,   201   Church. 
Jas.  H.  Bllllngton,  113  Chestnut. 
Chaa.   Bond.  B20  Arch. 
Boston   Belting  Co.,  14  N.  tth. 
Bowen  &  Martin.  112  8.  2d. 
James  Boyd  &  Bro.,  14  N.  4th. 
CanthOB  Mfg.  Co..  14B  N.  2na. 
Earle  Belt  Co.,  IB  N.  9th. 
William  Etsweiler,  230  N.  3rd. 
FalcbaDliii  Co.,  701  Arch. 
Chae.  Furner  &  Co.,  1433  Falrmount 


Hartley-Rose  Belting  Co.,  634  Smith- 
field  St. 

Logan-Gregg  Hardware  Co..  125  7th 
St. 

Charles  Munson  Belting  Co.,  2D4 
Smlthfleld  St. 

J.   &   H.   Phillips,  ise  Gth  St. 

Pittsburgh    Gage    &    Supply    Co.,   309 


Charles   A.    i 

Scully     Belting     &     Supply     Co..   31)1 

Wood  St. 
Somers,    FItler    &    Clarke,    Ltd.,    337 

Water  St. 
Speck,  Marshall  &  Co.,  110  W^ood  St, 
Standard  Scale  &  Supply  Co.,  Ltd., 

211  Wood  St. 
Charles  A.  Turner,  14  Market  St. 
SCRANTON,   PA.— 
C.  F.  Beekwlth  &  Co.,  7  Dime  Bank 

Bldg. 
W.  P.  Connell  &  Sons,  118  Penn  Ave. 
Kingsbury    &    Soranton,      310     Paull 

Bldg. 
Scranton    Supply  &  Machinery    Co,, 

SOUTH  BETHLEHEM,    PA.— 
Bethlehem    Fonndrr    A    Machine 


Phillip  Hill,  IS  N.  9th. 

Hlmmeleln  &  Bailey.  2E  N.  Front  St. 

E.  L.  Houghton  &  Co.,  240  W.   9om- 

Lackey.  Hopkins  &  Perkins  Co.,  13S 

Chestnut. 
Latta  &  Mulconroy,  1217  Market. 
R.  LevichB  &  Son.  720  Chestnut  St. 
Link   Belt  Engineering  Co.,  Hunting 

Park  Ave.,  N.  P.  &  R.  R.  N.  Town. 
Haln  Belting  Co.,  Bourse  &  1233  Car- 

Mollne  MEilleable  Iron  Co.,  1361  Ridge 


Ave. 
Joseph  C.  Paul  us  &  ( 
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Pechin-Lesher  Co.,  Ltd..  124  N.  3rd. 
Thomas  E.  Pechln,  600  Susq'ana  Ave. 
Revere  Rubber  Co.     of    N.     Y,,    508 

Drexel  Bldg. 
J.  E.  Rhoads  &  Sons.  Fhlla.  Bourse 

&  239  Market. 
Richie.  Crawford  &  Co.,  420  N.  3rd. 
Shultz  Belting  Co..  116  N.  3rd. 
Jas.  Smith  &  Co..  Inc.  411  to  421  Race. 
Town  &  Bro.,  607  Market. 
Bdw.  G.  Webb,  6S  N.  4th. 
Williamson  &  Casaedy.  526  Market  St. 
Wise  &  Bailey,  141  Market. 
PITTSBURG,  PA.— 
H.  L.  Chllds  &  Co..  249  Water  St. 
Frlek  &  Lindsay  Co.,  2l»  Wood  St. 


Mill  8t. 
SPARTANBURG,   S.   C— 

S.  B.  Ezell,  EO  Morgan  Sq. 

Charlotte  Supply  Co.,  43  B.  Main  St. 
HOUSTON.   TEX.— 

Bard  en-Sheets     Electrical     Construe- 
lion  Co.,   1009  Teiaa  Ave. 

Berlng-Cortea     Hardware     Co..     302 
Prairie  Ave, 

F.  W^.  Heltman  &  Co.,  113  Main  St. 

Smith  Howard  Co..  110  Travis  St. 
BURLINGTON,  VT.— 

Geo.  I.   Hagar,   174   Cgllege  St. 
MILWAUKEE.  WIS.— 

Fairbanks.    Morae    &    Co.,    134    Syca- 


lann    &    Bllllngg,    Mfg.    Co.,    96 


Wm.   F.   Mosaer   t 
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E.   P.   AUis  Co.,   Milwaukee,  'Wis. 
AuerlcBD     Blower     Co.,     Delrstt, 
Hlch.,   ChleaK«,   lU,    New    York, 

Andrews  &  Johnaon  Co.,  256-80  Wash- 
ington  Blk,   Chlcaso,    111. 

BachuB  Mfg..  Co.,  17*  Penn  St.-, 
Newark,  N.  J. 

A.   W.   Banister,   35   Wareham,   Bob- 


Bethlehem  Foundry  &  Maoh.  C 


.,So. 


LOS  ANGELES.  CAL. 

Baker   Iron  Works. 

Fulton  Engine  Works. 

Llewellyn    Iron    WorkB. 

Thomson  &  Boyle. 

Union  Iron  Works. 
SAN  FRANCISCO,  CAL.- 

Babcock  &  Wllcos  Co.,  32  First  St. 

Baker  &  Hamilton.  Pine  &  Davis. 

Jo?n  Burke,  139  Beale  St. 

Mcintosh  &  Wolpmann.  18J  Fremont 


Buffalo  Forge  Co.,  22-24  Randolph, 
Chicago.   111. 

J.  B.  &  J.  M.  Cornell.  2eth  &  Uth 
Ave.,  New  York. 

F.  M.  Crane,  179  Market  St..  New- 
ark, N.  J. 

Dodge,    Hale>-  &  Co.,   218  High,   Bos- 

Eieter  Machine  Works,  32  Oliver. 
Boston,  Mass. 

Bymon-Evans  Mtg.  Co.,  «2  Oliver, 
Boston,  Maas 

Fraser  &  Chalmers,  W  13th  &  Wash- 
tenaw Ave.,   Chicago.  111. 

Marietta  Fan  Co.,  Marietta,  Pa. 

Maasachusetls  Fan  Co.,  53  State  St., 
Boston,  Maas. 

National    BloweJ-   Works,   I7th    &   St. 


New 


r   Co., 


Nnrdybe  £    Marmon 


L.    M.    Rumse 
Mo. 


Mtg, 


.    Louis. 


St.  Louis  Blower  and  Heater  Co., 
1S28.1630  N.  »th  St.,   St.   Louis,   Mo. 

Seymour  &  Whitlock,  43  Lawrence, 
Newark,  N.  J. 

Sommer  Mectrical  Co.,  2S1  Market 
St.,  Newark,  N.  J. 

B.  F.  Stuj-tevant  Co.,  Jamaica  Plain 
Station,  Boston,   Mass. 

Wm  Tod  £  Co.,  Youngstown,  O. 

Walworth  Construction  and  Supply 
Co.,  109  Pearl,  Boston,  Mass. 

Wllbraham-Baker  Blower  Co.,  2S36 
Frankford  Ave.,  PhiladelphlH.   Pa. 

Young  Bros.,  320  Atwatet  St.,  K  De- 
troit, Mich. 


BIRMINGHAM,  ALA,- 
W.  M.  CrelUn. 

Means  &   Fulton   Iron  Works. 
Wmiamson    Iron    Works. 
LITTLE   ROCK,  ARK.— 
D.  R.  Wing  &  Co. 


Paciflc  Coast  Boiler  Works,  2 
SI. 

Pacific  Coast  Machinery  Co..  12  Fre- 
mont St. 

Blsdon    Iron  &  Locomotive    Works, 
Howard   &    Beale   Sts. 

Springfield    Boiler    &    Mfg.    Co.,    129 
First   St. 

The  Tracy  Engineering  Co..  151  Fre- 

Unlon  Iron  Works,  222  Market  Bt. 
H.  S.  White,  516  Mission  St. 
G.  G.  Wickson  &  Co.,  34  Main  St. 
DENVER,  COL.- 
Ball    Engine    Co..     G22     Mining    Bzh. 

Bldg. 
C.   S.    Burt.   4  Bank  Blk. 
P.   M.   Davis  Iron  Works  Co..  Lorl- 

mer.  cor.  8th  St. 
Denver   Boiler   &   Sheet   Iron   Works 

Co.,  N.  W.  cor.  Waaee  &  35th  Sts. 
Denver  Engineering     Works,     Blake, 

Doty  &  De  Lange.  1434  Blake  St. 
Jeiflrey  Mfg.  Co.,  Equitable  Bldg, 
Root  Improved  Water  Tube   Boilers, 


Star  Boiler  &  Sheet  Iron  Works.  2146 

loth  St. 
Stirling  Water  Tube  Sntety  Boiler,   4 

Bank  Blk. 
Welgele  Pipe  Works,  2949  Larimer  9t. 
West  Denver  Boiler  Works.  4J8  Lari- 
mer St. 
John  Young,   2Z4E  Blake  St. 
NEW  LONDON,  CONN.— 

Thomas  Druromond,  331  Bank. 
,    The  Morgan  Iron  Works,  Fort  Neck. 
WATERBURT.   CONN — 

Randolph-aowes  Co.,  384  Bank. 
WILMINGTON,  DEL.— 
Adams  &  Johnson. 
Harlan  &  Hoi  lings  worth  Co. 
HI  lies   &  Jones   Co. 
Pusey  &  Jones  Co. 
Remington  Machine  Co. 
WASHINGTON,  D.  C— 
W^arren   W.    Biggs  Heating   «c    Ven- 
tilating Co.,  1418  Pa.   Ave..  N.    -W. 
H.    Boswell   &    Co.,    12S»  7th    Av.,    S. 
Hubbard     Heating    Co.,     918    F     St., 
N.  W. 
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JACKSONVILLE,   FLA.- 

Merrl  11- Stevens  Unglneerliig  Co. 
ATLANTA,  GA.— 

Atlanta  Machine  Works. 

Harrison  Safety  Boiler  Co. 
AURORA,   ILL.— 

Aurora  Boiler  Works,  Trask  &  Dear- 
born Sts. 
CHICAGO.  ILL.- 

Wm.      BaraKwanath.    4g-B2   W.    Dlvl- 


Falrbanks,  Morse  &  Co.,  Franklin  & 
Monroe. 

The  Hawley  Down  Dralt  Furnace 
Co.,  Superior.  Townsend  &  Sedg- 
wick. 

Chas.   Ksester  tc   Co.,   Z41-61   S.   Jef- 

Ttie     Sterling     Company.     Pullman 
BldE.    O.   C.    Barter.   Pres.;   J.    K. 
Robinson,  V.  P.:  B.  R.  Stettlnula, 
Treas.;  J.  P.  Sheildan,  Supt.    Shops 
at  Barberton,  O. 
ET-QIN,   ILL.- 
Elsln  Steam  Boiler    Wks.,    260    W. 
State. 
PEORIA.   ILL.— 
Joseph  Cody  &  Sons,  104  Cedar. 
McAleenan  Boiler  Co..   901  8.   Wash- 

QUINCY.  ILL.- 
Geo.  Buxman  &  Co.,  Ws.  Front  It. 

Jersey. 
John  H.  Mlchelman,  121  W.  2d  St. 
Qulnoy    Boiler   Co.,    Bs.    Commercial 

Bl.   bet.  Hampshire  &  Vermont. 
EVANSVILLB.  IND.— 
Hellman  Machine  Wks..  127  L.  1st  St. 
Ferd  Holti.  18-30  M  Ave. 
Wm.  Pels.  13  3d  Ave. 
INDIANAPOLIS,    IND.— 
American  Boiler  and  Sheet  Iron  Co., 

734-740  W.    Woahlngfon. 
Atlas    EnKlne    Works,    l&th    and 

HartUulale. 
Chandler  Sc  Taylor  Co.,  740  W.  Wash. 


Ava. 
Cruse  &  Connaughton.  i 


Patrick  W.  Kennedy.  H 


I.  Caoltol 


Job.  D.  Flake,  607  Kentucky  Ave. 
^nker-DavlB  Co.,  230  S.   Missouri  St. 
LOGAN8PORT.,  IND- 
MoAlllster    Bros.    &    Co.,    B.    E.    Cor. 
Elm  and  Erie  Ave. 
MUNCIE.  IND.- 
Cary   Croiler,    'V?.   Adams,    bet.    Cole 

and  Manning,  W.  8. 
Muncle  Boiler  and  Sheet  Iron  Wks., 
618  S.  Mulberry  St. 
NEW  ALBANY- 
Charles  Hegewald  &  Co.,  Water  bet. 

State  and  W.  1st  St. 
M.  Zler  &  Co..  Pearl  and  Oak  Sts. 


Richmond  Machine  Works,  6S4-E3e  N. 

loth  St. 
Robinson  &  Co..  N.  S.  Main,  bet.  2d 
and  3d  Ste. 
CLINTON,   lA.— 

Star  Boiler  Works.  1st.  St.  &  Bth  Ave. 
MARSHALLTOWN,   lA- 

A.   E.    Shorthlil  Co.,   2d   Ave..   S.   W. 

MUSCATINE.    lA.— 
Garren  &  HInes,  Spring,  nr.'  Front, 
Muscatine     Boiler     &    Iron   Works, 

FORT  SCOTT,   KAS.— 
Ft.   Bcott  Foundry  &  Maeh.     W^orks 


Co. 


KT.- 

Amerlcan   Machine   Co.,  I 


St. 


1  E.  Main 


.   Caldwell   &   Co..   Brandies  & 
Brooks. 

Gelger,  Plsk  &  Co.,  726  E.  Main. 

Henry  Vogt  Machine   Co. 
NEW  ORLEANS,  LA,— 

Babcock  &  Wilcox  Co.,  3S9  Carondo- 
let  St. 

Erie  City  Iron   Works  of  Erie.   Pa- 
st 1  Godchaux  Bldg. 
SHREVEPORT,  LA.— 

P.   Parsona,  301  Strand  St. 
PORTLAND,  ME.— 

Portland  Co.,  68  Fore  St. 

M.  T.  Qulnn,  69  Commercial  St. 
BALTIMORE,  MB.- 

Ames  Iron  Works,  3U  Equitable  Bldg. 

Elllcott  Machine  Co. 

Robt.  Poole  &  Son  Co. 
BOSTON.   MASS.— 

Dow,   Braman  &  Co.,   239  Causeway. 

Harrison    Saf^icy    Boiler    Works.    Tt 
Oliver  St. 

Lldgerwood  Mfg.  Co.,  77  Oliver  St. 
CAMP  RIDGE.  MASa.— 

Wm.    Campbell   &    Co.,    212     8th     St., 
N.  Broadway. 

RHW!:on  &  Morrison,  31  Main  St. 

Roberta  Iron  Worhs  Co.,  180  Main  St. 
PITTSFIELD,   MASS.- 

AdlBOn  M.  Chapel,  272  Fenn  St. 

J.  W.  Klrchner,  156  North  St. 

H.   B.  Russell,  92  McKay  St. 
ALPENA,   MICH— 

John  Oliver,  Jr.,  219  W.  Oldfleld. 
ANN  ARBOR,  MICH.- 

T.  Ix  Sutter  &  Sons.  T2S  Main,  N. 
BATTLE  CREEai,   MICH.— 

Brennan  Boiler  Works. 
BAY  CITT.  MICH.- 

Industrlal  Works. 

MacUnnon   Mfg.   Co. 

John  Maher. 
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DETROIT,  MICH  — 

John  Brennan  &  Co.,  N,  W.  cor.  To- 
ledo Ave.   and  24th   St. 

Buffalo-PUts  Co.,  a.  a  M.  C.  H.  R. 
W.   of  Junction  Ave. 

Central  Boiler  Works.  S.  B.  cor.  Sd 
and  ConBTesa  St. 

Dearlng  Water  Tube  Boiler  Co.,  6S1 
Grnnd   River  Ave. 

Detroit    Range    Bollec    Co.,    607    24th 


Stephen  Pratt,  N.  B.  oor.  Foundry  & 

M.  C.   R.   R, 
J.  Sprenger  &  Sons,  1188  River  St. 
Tiia  Standard    Foundry    Co.,    STl    At- 

water  St. 
Willis  C.  Turner,  «1  Hubbard  Ave. 
Wray-AuaUn      Machinery      Co.,      171 
Woodbrldge,  9.  w. 
GRAND  RAPIDS,  MIoh.— 

Adolph  Leltell  Iron  Works. 
KALAMAZOO,  MICH.— 
Prank   H.    Buechner. 
Clark  Engine  &   Boiler  Co. 
MANISTEE.   MICH.- 
Manistee  Iron  Works  Co.,  cor.  Jones 

&   Ashland, 
Union  Boiler  Works,   foot  of  Smith. 
MENOMINEE.  MICH.— 

Menominee  Boiler  Works,  1208  Ogden 

MINNEAPOLIS,   MINN.— 

The  E.  P.  Allls  Co.,  41«  Corn  Bich. 
American  Radiator  Co.,  613  Guaranty 
■  B)dg, 

Archamba  Heating  Co,,  219  a  3d  St. 
WilUiams   Bros.,   Lower  Nicolett  Is- 


Lambrex  Bros.,  505  13th  Ave.,  S. 
Minneapolis  Iron  Works,  900  S.  4th  St. 
Moore  Heatlne  Co.,  704  S.  5th  St. 
Otto  Gas  Engine  Works,  313  S.  3d  St. 
J.  G.  Robertson,  532  Guaranty  Bldg. 
Woolf  Valve  Gear  Co.,  912  Guaranty 

Bldg. 
ST.   PAUL,  MINN— 
Davis  Heatine  and  Plumbing  Co.,  148 

E.  4th  St. 
Kenny  Bros.,  339  B.  4th  Bt. 
A,  L.  Ide  &  Sana,  408  K  4th  St. 
George    R.    Morton,    109    Nat.    G.    A. 
?ldg. 

I,  409  Manhattan  Bldg. 


Id   1 


1   Mfg.    ■ 


tan  Bldg. 

irk  Foundry    and 
Glllllan   BIk. 

EnBlne    Works    Co.,    62    i 
St. 
Machinery  Mfg.  CO.,  ^9  I 


,    408 


VICKSBURG,  MI8S.- 

P.  J.  Foley. 
KANSAS  CITY,  MO.— 

The  Brownell  &  Co.,  1216  Union  Ave. 

Darby    Kansas    City    Boiler   Works, 
1026  W^.  8th  St. 

Fairbanks,  Morse  &  Co.,  mi  UnMn 

Great  Western  Mfg.  Co.,  1221  Onion 

Sherman  &  Lewis,  1205  Union  Ave, 
Springfield   Boiler  and  Mfg.  Co.,  13S 
Union  Ave. 
ST.  LOUIS.  MC- 
Green    Engineering   Co..   312  W.  Kh 

St. 
Heine  Safety  Boiler  Co.,  708  Bank  0( 

Commerce  Bldg. 
John  Nooter,  816  N.  Main. 
John  O'Brien  Boiler  Wks.  Co.,  llth, 

N.  W.  Cor.  Mullanphy. 
John  Bohan  &  Bon  Boiler  Wks,  Co., 

Lewis,  N.  W.  Cor,  Blddle, 
Michael  J.  Ryan.  1301  S,  Main. 
St.  Louts  Engineering  &  Supply  Co., 

706  Chestnut. 
Ghas.  H.  Verbarg,  2S30  S.  2d  St.. 
Jos.  F.  Wangler  Boiler  &  Sheet  iron 
Wrkfl.  Go-,  1B35  W.  9th  St. 
BUTTE,  MONT.— 

Walsh  &  McGrade. 
OMAHA,  NEB— 
Drake,  Wilson  &  Williams, 
Omaha  Boiler  Works. 
NASHUA.  N.  H.— 
J.  J.  Crawford  &.  Son.  4  &  S  Denton. 
C.  B.  Jackman  &  Son,  33  Cross, 
NEWARK,    N.'  J.— 

Rotary     Stoking    Grate 


Hewea      &      Phllllpa      Iron       Works, 

Orange  &  Oeden  Bts. 
Lambert    Hoisting    Engine     Co.,     117 

Polnler  St. 
Ij.  J.  Lyons  &  Co.,  189-1! 


Owen  McCabe,  195  Commerce  St. 
J.  S.  Mundy,  22  Prospect  St. 
Seymour    &     Whltlock,  43  Lawrence 
St, 

NEW  BRUNSWICK,  N.  J.- 
National  Water  Tube  Boiler  Co. 

PATERSON,  N.  J.— 
Slpp  Electric  &  Machine  Co.,  MIU  & 

Van  Hon  ten- 
Samuel  Smith  &  Son,  130  Rail  Road 
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ALBANY,    N.   Y.— 
Albany  Brass  &  Iron  Co.,  185  Broad- 

Patrlok  F.  Green,  67  Church  31. 
Aaron  Nloholeon,  11  Church  St. 
The  Skinner  &  Arnold  Co.,  205  Broad- 

P.  J.  Sweeney,  4S  Libetty  St. 
BUFFALO,    N.    Y.— 
J.   L.  Alberger  &  Son,  695  Elllcotl. 
Bell    Steam    Engine  JWork,s.    Norton 

and  Water. 
Buffalo  Engineering  Co.,    fl   Erie  Co. 

Bk.   Blag. 
Buffalo    Machinery    Co.,    2*    Bur  well 


NEW  YORK,  N.  Y..  BOROUGHS  OP 
MANHATTAN  &  BRONX- 
Abendroth  &  Root  Mfg.  Co..  99  John 

St. 
Acme  Boiler  Co..  Willia  Ave,  &  14Sth 


Aultman   &   Taylor     Ma  oh,      Co,,     S9 

Cortland t  St. 
Babcock  &  Wilcox  Co,,  23  Cortlandt 


10  Liber 


'  St. 


Iroquola  Iron  Works.  178  Walden  Ave. 

A.    J.   Johndohl.  355  I^agnrs, 

Lake   Erie  Boiler  Works,    Perry   and 

ChicaEO. 
Nagle    Engine    &    Boiler    Works,    530 

Elllcotl  Sq. 
Oldman  &  Cousins.  29  Burwell  PI. 
Queen    City    Engineering    Ca.,    Perry 

cor.  Mississippi, 

Riter  Bros.  '&  Co.,  Mary  and  Indiana. 

NEW    YORK    CliY.    BOROUGH    OF 

BROOKLYN. 

Atlantic  Basin  Iron  Works,  Summit 


r  Co.,  2«  Lor- 


Columbia   Engineering    WorkB.    Wil- 
liam and  Imla  Sts. 

Christopher  Cunningham  &  Son,  *33 
Green* olnt  Ave. 

P.    J,    Donohue   Son^,    103   Wallabout 
St. 

Joseph    Bnderiin,    Jr.,    &    Co.,    «    N. 
eth  St, 

EYanklin   Uachine   &   Steam    Boiler 
Works,  IS  Franklin  St. 

J.   J.   Gllroy,  Foot  24th  St. 

Hall  &  Hurlbert,  Foot  24th  St. 

T.   I>,  Higglna,  38  Harrison  St. 

J.    H.   I*yden,    22J    Gold    St, 

Logan    Farrell    &    Son,    62    Commer- 
cial   St. 

McCalden  Bros,,  Foot  Mth  St. 

D.  &  J.  McNeil,  William  &  Imlay  St, 

Manton  &  Long,  Foot  Court  St. 

Pioneer  Iron  Works,  151  William  St. 

Alexander  Reld,  «g  Commerce  3t, 

RoBB  Iron  Works,   Foot  27th  St. 

John  Vogt  &  Co.,  SO  Franklin  3t, 

Robert  White,  B70  Smith  St. 
38 


Blgelow  Co.,  15  Cortlandt  St, 

H.  J.  Boea,  487  E,   13Sth  St. 

William  Boea,  493  B.  136th  St. 

Burhom  &  Granger,  95  Liberty  St, 

G.  H.  Chasmar,  39  Coctlandt  St, 

Contesvllle  Boiler  Works,  14i  Broad- 
way. 

E.  N.   Cokefair,  39  Cortlandt  3t. 

William  Collins  Sons.  Foot  o(  W.  21st 
St, 

Conover  Mfg.  Co.,  2fi  Cortlandt  St. 

P,  Delany  &  Co.,  85  Liberty. 

Donegan  &  Switt,  G  Murray  St. 

J.  M.  Duncan,  39  Cortlandt  St, 

East  Jersey  Pipe  Co.,  2«  Cortlandt  8t. 

Economy  Mfg.   Co.,  141  Broadway. 

EMgemoor  Iron  Co.,   26  Cortlandt  St. 

Michael  Fogarty,  533  W.  33d  St, 

George  Fox's  Sons,  all  W.  34th  Bt. 

Gas  Engine  &  Power  Co.,  50  Broad- 


Gieenlle,  Wyatt  &  Co.,  499  Water  St. 

R  P,  Hampson  Co.,  26  Cortlandt  St. 

W.    F.   Haring,   141  Broadway. 

Harrisburg  Foundrj-   &   Mach.    Wks, 
201  Broadway. 

Harrisburg  Mfg.     &     Boiler    Co.,     95 
Liberty  St. 

Harrison    Safety    Boiler     Works,      26 
Cortlandt  St. 

Hawley   Down   Furnace  Co.,  39  Cort- 
landt St. 
.  Hazelton  Boiler  Co.,  120  Liberty  St, 

Henry  Heather,  462  11th  Ave. 

Heine  Safety  Boiler  Co.,  11  Broadway. 

Heipershau&en  Bros..  68  M.ingin  St. 

Herendeen  Mrg,  Co.,  39  Cortlandt  St. 

Lane  &  Bodley  Co.,  120  Liberty  St. 

Leonard  &  McCoy.  US  Liberty  St. 

Model  Heating  Co.,  89  Centre  St. 

Morgan  Iron  Works,  814  E  »th  St, 

Morse  Iron  Wks  &  Dry  Dock  Co.,  66 
New  St. 
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National  Furnace  Co.,  5i  Broadway, 
N.  T.  Central  Iroii  Wks.  Co.,  17  Park 

N.    T.'  Satety    Steam    Power    Co,,    107 

Newburgh  Steam     Boiler    Works,   8S 

Uberty  St. 
Julian   Nlcholi     &   Co,,     126   Liberty 


AKRON,   O.- 
Brlggs  Boiler  Worka  Co.,  12£  Bant. 
The  J.   C.   McNeil   Co.,   Cor.   Crosier 


Ave. 


CINCINNATI.  O.— 
Aultman  &  Taylor  Machinery  Co.,  of 

Mansfleld,  O..  93  Perln  Bldg, 
The  Chas.  Barnes  Co.,  200  Sycamore. 
ThoH.  J.  Bell  &  Co..  331  W.  1th  St. 
Crawley  &  Johnston,  622  Main. 
Economy  Machinery  Co.,  428  B.  Pearl, 
The  Francis   Frltsch   Mfe.   Co.,   Mc- 


W.   H.   Page  Boiler  Co..  6&  Beekma 

St. 
Payne   Qiglneering  Co.,     120  Libert 


Walter     Pendlet. 


Qulotard  Iron  Works,  742  E.  12lh  S 
Alexander  Held.  405  West  St. 
James  Rellly  Repair  &  Supt'iy  Co.,  2 


St. 
Roberta  Safety    Water    Tut*  Boiler 

Co.,   39  Corllandt  St. 
J,  F.  Rogers  &  Co..  4S  Cortlandt  St. 
RoSB  Iron  Works,  £1  Broad  St. 
RliKBles     Coles     Engineering   Co.,    3» 

Cortlandt  St. 
Albert  Smith  Sc  Son,  B9S  Uih  Ave. 
Francis  SUcltler,  69  Beekman  St. 
SUrilng  Co,,  95  Liberty  St. 
Strutherd,  Wells  &  Co.,  26  Cortlandt 

Superior  Boiler  Co.,  17  Park  Row, 
Thayer  &  Co.,  Inc.,  39  Cortlandt  St. 
Thorpe,  Piatt  &  Go,,  ff7  Cedar  St. 
Tonkin  Boiler  Co.,  26  Cortlandt  Bt. 
W.  W,  Tupper  &  Co..  39  Cortlandt  8t. 
U.    S.    Foundry    &    Machine    Co.,    26 

Cortlandt  St. 
F,  A,  Verdon  &  Co.,  35  Pine  St. 
Watertown  Engine  Co.,  39  Cortlandt 

St. 
Wickes  Bros.,  95  Liberty  St. 
Woolston  &  Brew,  14  Broadway, 
F.  W.  Wright,  131  Worth  St. 
E  B.  Van  Atta,  39  Cortlandt  St. 
ROCHBBTEB,    N.    Y.— 
Robert  Bryson,  165  Mill. 
Sidney  Hall,  175  Mill. 
Rochester  Boiler  Works,   13  Elver. 
Rochester     Machine     Tool   Works,    3 

Wilson  &   Dunn,   Foot  River. 


Hannara-Bechtei   Circulator   Co.,   118 

W.  2d. 
Robert  Jones  &  Co. 

Pearl  and  Ludlaw. 
The  E.  A^Kinsey  Co.,  331  W.  4th. 

in-Gordon  Co.,  Pearl  and 


The  John  H.  MoGowan  Co..  54  Cen- 
tral Ave, 

Mcllvaln  &  Spiegel  Boiler  and  Tank 
Co.,  Pearl  and  Lawrence, 

W.  D.  Norton,  6th  and  Carr. 

Oil  City  Boiler  Works'  of  Oil  City,  Pa.. 
34£  Main. 

J.  K.  Rugg  &  Co.,  340  Main. 

Smith,    Meyers     &  Schnier,     G21   W. 

The  StirUng  Co.,  805  Neeve  Bldg. 
Tudor  Boiler  Mfg.  Co.,  TW  B.  Pearl. 
Vance  &  Love,  328  W.  3d. 


Clevelan 

Erie    City    Iron    Works,    807     N.      E. 

Bide. 
Kaltenbach    &    Qrlea%   161S   Wiiiiams- 

auD   Bide. 
River  Machine  &  Boiler  Co.,  Foireat 

at  E.  R.  R. 
H.  E.  Teaehout,  Porreat  at  E.  R.  R, 
COLUMBUS,   O.- 
Eaton    Machine   Wks.,    98   W.    Broad 

St. 
Potts  Machinery  Co.,  162  N.  3d  B(, 
FINDLAT,    O.— 
The    Adams    Bros.     Co.,    421-423      W 

Main  Cross. 
George  McArthur,  129  Meeks  Ave. 
MARIETTA,    O.— 

L   Boiler  Works,   Wayne   and 


Seven 
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Lebanon  BoUer  Works,  206  N.  Mh  St. 
Jotin  McAilams.  K,  Susquehanna  Ave, 

Wharf. 
McGovern   &   Smith,     20U   E.    Lehlgb 


springfie:ld.  o.— 

Thos.    Roberta,    L..    S,    BrIdKe    B.    ot 

The  Trump   Mtg.    Co.,,    June.    C,    C, 
C.  &  St.  L.  R.  R.  and  Greenmounl 

D.    L.    Caaey    Machine    Co..      74      B. 
WaahlnEton. 

8THDBENV1UJ3.  O.— 
A.  L.  Cady,  SH  North, 
Robinson  &  Irwln,  610  Adams. 

TOLEDO,  O.- 
Adam LooH,  139  S.  Brie  St. 
R.  ReeTBs  &  Co,,  1009  Water  Bt, 
Rlcard  Boiler  and  Engine  Works,  70O 
Water  St, 

PORTLAND,  ORE.— 
National  Iron  Works. 
W 11  la  met  Iron  Works, 

BETHELBHHM,  PA,— 
Bethlehem  Boiler  Works,  Front  and 
Northampton,  S.  B, 

PHILADELPHIA,    Pa,— 
American  Radiator  Co.,  632  Arch  9t. 
Ames  Iron  Works,  716  Fidelity  Bldg. 
Atlas   Engine  Worka,   IB  N,   7th  Bt, 
Babcock  &  Wilcox,   642-644-646  Dreiel 

Bids. 
John  Balzley  Iron  Works,  514  8,  Del. 

Thos,  C.  Basshor  &  Co,.  60S  Harrison 
BtdE, 

T.  T.   BurchHeld  Co,, 

Burhom  &  Qranger.  1< 
ard  Bids, 

Patrick  Carroll,  1336  Ml.  Vernon  Bt. 

Ooaleavllle  Boiler  Works,  TOI-2  Fidel- 
ity' Bide. 

Erie  City  Iron  Works,  SOS  Land  Title 
Bldg, 

Chas.  W.  Brvlen  &  Co,,  420  Memphis 


4  Stephen  G 


William  Oilman,  llOS  Beach  8t. 
Henry   Goldnar    &    Son,   Tasker  St. 

WM,    Del.    River. 
A.    A,    Grlfflng    Iron    Co.,    SS2    Phlla. 

Bourse. 
Harrison    Safety    Boiler    Works,    nth 

bet.  Allegheny  Ave, 
Heine  Safety  Boiler  Co.,  601  Fidelity 

E.  A.  Hlbbs,  3d,  Arch  and  Race  St, 
John  E.  Holmes  &  Co,,  «12  Arch  St. 
Howard  Foundry  &  Machine  Works, 

1042  Rlttse   Ave, 
William  Kane  Mfg.  Co,,  Huntingdon, 

cor.  Potter. 
E  Keeler  Co.,  612  Betz  Bldg, 
Kensington  Engine  Works,  704  Arch 

St. 
KenalngtoD     Machine     Co..     2237     N. 

EVont  St. 
Lamprey  &  White.  340  Chestnut  St 


McNeil   Boiler  Works.   1 

St. 
John  S.   Naylor,  Front  &  Glrard  Sta. 
August  Nuttlnger,   Sr,,  S26  N.  41h  SL 
John  Nuitall,  1723  N,  Bth  St, 
William   H,    Page     Boiler     Co.,    The. 

«36  Arch  St, 
Oswego  Boiler  Works,  6  N.  6th  St. 
Parker  Engine  Co,  of  Cal..  Schuyler 

C.     Dala  mater,     sales    agent,     IMl 

Drexe!  Bldg, 
Pennsylvania  Boiler  Works.  301  Arcl). 

St 
Penn.  Range  Boiler  Co.,  2010  N,   10th 

St. 
J.  K,  Petty  a  Co,.  20S  N.  4th  St. 
Pierce.  Butter  &  Pierce,  24  S.  7th  St. 
RelUy  &  Pearon,  1154-B6  N,  3d  St. 
J.  &  a.  Rich,   120  N,  6th  St, 
Ben).    T,    Scott,   306  N.   4th   St. 
Scott  Machine  Co,,  2237  N,   Front  St, 
Isaac  A.  Sheppard  &  Co.,  4th  &  Mont- 
gomery  Ave. 
Sheridan  &  Co..  1173  a  9th  St. 
H.  B,  Smith  Co,,  610  Arch  St. 
Standard  Co..  631  Arch  St, 
Sterling   Water   Tube   Safety   Boiler, 

206   Beti   Bldg. 
Struthers,    Wells   &  Co.,    BOl    Fldrtlty 

Bldg. 
Thayer  &  Co.,  642  Drexel  Bldg. 
Thompson   Bros..  IIS  Bread   St, 
Thon-paon  Iron  Wks..     182o-lS37     Cal- 

Conrad  Wanner,  HSO  N.  Delhi  Bt. 
Robert    Wetherlll    &    Co.,    1213    Beti 

E.dg. 
Wllbraham  Bros, 
WUtong    Bros,.    K2d    c.    P..    W,    &    B. 

R,  K. 
PITTSBURGH,  PA.— 
Babcock   &   Wllcoi    Co.,    1217   Empire 

Bldg, 
Bovaird  ft  Seyfang  Mfg.   Co.,   546  2d 

John  Brennan  A  Co,,  600  Times  Bldg. 
Cahall   Sales  Dept,.  541  Wood  St, 
Thomas  Carlln's  Sons  Co.,  1600  River 

Ave,,   H,   A. 
W.  J,  Catlln  Co.,  610  Lewis  Bik. 
Carroll -Porter  Boiler  &  Tank  Co,,  207 

Penn.  Ave. 


Harrison    Safety    Boiler    Works.    S13 

Lewis  Blk. 
Heine   Safety   Boiler   Co,,   m  Lewis 

Blk,  ,,,       ,,,C.OO' 
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Iron   Clly    Boiler    Works,    Mth   St.    & 

Pike  bt. 
Wllilam  M.  Kerr,  401  FerguHon  Bidg. 
James    Luppan    &    Co.,    2Mh    &    Pike 

Maticliesler  Co.,  Slflf-  Smallman  St. 
James  F.  Morrison,  41  Water  at. 
R.  Mlinro  &:  Son.  2D(1  &  Smallman  St. 
J.  A.  MoCormlck,  318  1st  Aic. 
Jamea   McNeil    &    Bro.,    29th     St.      & 

A.  V.  Ry. 
Oil  Cily  Boiler  Works,  321  «h  Ave, 
John  M.  Pearaon,  2  Mulberry  A. 
Pltt-sburgh  Locomotive  S:  Car  Works, 

2101  Beaver  Ave.,  A. 
William    B,    Follcck  Co,,     1217     Park 

Bldg. 
Porter  Foundry  &  Mnclilne  Co.,  Itil., 

1  Darrah  St.,   A. 

;o.,  IKd  St.   &  A.   V. 


Ry. 


Sheiill  Machine 


Sods,  221   PlrX 

:o.,  !31  Wp_ler  St, 
irke,  ltd.,  327  Wa- 


CENTRAl,  FAU^  R,  I.— 
Central  Falls  Boiler  Repair 
Maple  Ave. 
CHARL.ESTON,  S.  C- 


Charlestor 


toiler 


Works,    Virginia   and    Clendennlng. 
Charleston  Iron  Works,  123  Prltchard. 
J,  F.  Riley,  ©  South  St. 
Riverside    Iron    Works,    Concord,    E. 

end  Hasell. 
Valk  &  Murdoek  Iron   Works,   12,  20 

Hasell. 
Charles  W'ard,  South  Side. 
COLUMBIA,   S.    C— 
V.  G.  Bradham,  1323  Main  St. 
W,  H.  Gibbes  &  Co.,  gJM  Gervais  St, 


Palmetto    Iron    Works,    1802  UnCTln 
Toyers  Engine  Works.    Til    Gervais 


'    Machine    Works,     218    3. 


Greenii 


Palmetto  Iron  Works,  402  Rhett  3L 
CHATTANOOGA,  TENN.— 

Casey  &  Hedges  Mfg,  Co. 

Lookout  Boiler  &  Mfg.  Co. 

Welsh  &  Weldner. 
HOUSTON,  TEX.— 

Hartwell  Iron  Works,  E.  S.  Willow, 
bet  Baker  &  Allen. 

Herman  H.  Tofte,  109  Milam  St, 
SALT  LAKE  CITY,  UTAH— 

Haynes  &  Son. 

Samuel  Holmes. 
BURLINGTON,  VT— 

W.  H,  Lang,   Goodhue  &  Co. 
ALEXANDRIA,  VA,— 

P.  F.  Gorman,  321  S.  Union  St. 
SPOKANE,  WASH.— 

W.   P.  Scott, 

Union  Iron  Works. 
PARKERSBURG,  W^,  VA.— 

Fisher  &  Kootz,  208  lat  St. 
EAU  CLAIRE,  WIS.— 

Eau  Claire  Mill  Supply  Co.,  402  Eau 


Quay  St. 
MILWAUKEE,  WIS.— 

Buxbaura  &.  Miller,  287  Virginia  St. 
Davis  Bros.  Mfg.  Co.,  57S  Clinton  St. 
J.  W.  Eviston  &  Son,  233  Oregon  St. 
Logemann  Bros,,  283  Oregon  St. 
T.    L.    McGregor    Boiler    Works,  221 

Oregon  St. 
Mertes-Miller  Co.,  239  Lake  St. 
Milwaukee  Boiler  Co.,  220  Oregon  St. 


r  St, 


I    Co., 


Han- 


BOLTIKG  IWACHINERV. 
C.  O.  Bactlett  A  Co.,  43-45  Cen 
St..  cleTclaxd,  O. 


Anyinformationon^dTICn  L     Of 

Cement  flachinery 

will  be  f  omished  on  request  by 
the  pablishera  of  this  book — 


Hunlcipal  Engineering  Company 
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PHILADELPHIA.    Pa — 
George  Carnell.   m9  Ti.  6th  St. 
Chambers  Bros.  Co.,  63d,  below  Lan- 


Sprout,  Waiaron  &  Co.,  Money,  Pa. 

BOOTS  FOR  E3UCVATORS. 
Aultman  Co.,  Canton,  O. 
C.   O.    Bartlett    &    Co.,   43-4K   Ces- 

ter  St.,  Clef-eland.  O. 
Buhl    Malleable     Iron    Co.,      Detroit. 

Mich. 
H.  W.  Caldwell  &  Son  Co.,  Chicago. 
DodKe  MIg.  Co.,  MlshHwakH,  Ij    ~ 
Jeffrey    M(g.,   Colombus,   O. 
Xopilykf   £    Harmon,    Indlaaa] 

■In,  Ind. 
Walker    &    Eallott,    Wilmington,    I 
Weller  MfB.  Co.,   118-128  North  A 
Chicago,  111. 


C.  O.  Bartlett  ft  Co.,  43-4a  Cent 


St. 


I,  o. 


nodse  Hrti.  Ca..  Mlnbanalca,  Ia< 
Jeflrey  Htic.  Co.,  Colnmbne,  O. 
NiHTdyke   A   Marmon  Co..  IndlaB 

Reeves  Pulley  Co.,  Columbus,  Ind. 
Webatep   Mf«.    Co.,    1O70   W.    loth 
8tn    ChfcaK»>     3S   Der     SI.,      New 
Tork. 

BRICK  IHACHIIVBRY. 

CHICAGO,    ILLS.— 
Chicago    Brick    Machinery      Co..    729, 

2ZS  Dearborn. 
Chrlsholm,    Boyd    &    White   Co..    Cor. 

R.    E.    La    Dow   &    C.   1107   Chamber 
of  Commerce. 
INDIANAPOLIS,    IND.— 

Sam'l   B.   Gray,  IBIO  W.   Wash. 

Jaa.  W^.  Hensley,  629-630  Lismcke  Bldg. 
KAN8AS  CITT,   MO.- 

C.    W.    Raymond    &    Co.,    1306    Union 

MUNCIB,    IND.— 

J.  D.  Mock.  247  and  249  The  Johnson. 
ST.   LOU  1 8,   MO.— 
The  FernholU  Brtok  Mchs'.  Co.,  1314- 

1216  Porlar. 
Rcss-K-ller-  Brick    Mch.    Cl.,    915-916 
Holland   BldE. 
BUCTRUS.    O.— 


CANTON,    O.-- 

The  Bounot  Coiiipany. 
CINCINNATI.   O.— 

Jonathan  Creagers  Sons 


C.  W.  Raymond  &  Co.,  101  Chestnut 
St. 
PITTSBURG.   Pa,— 
C.  W.  Raymond  Co.,  1519  Park  Bldg. 

BRUSHES  FOR  CBMBNT  PLANTS. 
Jos.  Idy  A  Co.,  lUdsevlIle,  lad. 
BUCKBTS       FOR         ELDVATORS, 


C.  O.  Itarllell  ft  Co..  43-4D  Center 

Bethlehem    Foundry   &   Machine   Co., 

Tile  Donoot  Co..  Oantan,  O. 

H.  W.  Caldwell  &  Son  Co.,  Western 
Ave.  &  nth  St.,  Chicago,  111. 

The  Con.ractora'  Tool  Co.,  US  8.  6th 
St.,  Philadelphia.  Pa. 

Dodice  HfH.  Co.,  Hlabawaka,  Ind. 

Fraser  &  Chalmers,  W.  12th  &  Wash- 
tenaw Ave..  Chicago.   111. 

The  Haywood  Co.,  97  Cedar  SL,  New 
Tork.    N.    Y. 

The   Jeffrey    Mfg.    Co.,    Columbus,    O. 

Nordyke  ft  Marmon  Co.,  Indlaa- 
apolla,  lud. 

L.  M,  Rumaey  Mtg.  Co.,  St.  Ixjula, 
Mo. 

'nebatrr  mrs.  Co.,  107B  IV.  16th 
St.,  Chloaso,  111..  3S  DeT  St., 
ne>v  York, 

Walker  &  Elliott,  Wilmington.  Del. 

Weller  Mtg.  Co.,  m-126  North  Ave., 
Chicago,  111. 

BUHR  HILLS. 

C.  O.  Bartlett  ft  Co.,  43-4S  Center 

Nordyke   ft   Marmon  Co.,   Indian- 
Richmond   City     Milt    Works.      Rich- 
mond, Ind. 

Chas.  Ross  &  Bon  Co.,  16-20  Stuben 
St.,   Brooklyn,   N.   Y. 

S!>rout,  ^^'ald^on  &  Co..  Munoy,  Pa. 

SlurtevDnt  Mill  Co.,  Mar  rl  son 
Sqanre.  Boston,  Mass, 

Walker  &  Elliott,  Wilmington.  Del. 
CABLB  TRAMWAY. 

Barle  C.  Bacon.  Havenieyer  Bids;.. 
New  York.  N.  Y. 

Bordt-n  &  Sclhok  Co.,  4S-50  Lake  St., 

Chicago.   111. 
The  S.   Flory  C:i..   Bangor,  Pa. 
A.  Lesphcr  A  Srins,  Rope  Co..  920  N. 

Main    St..   SI.   Loulii.   Mo. 
Raws. in    &    Morrison    Mfg.    Co.,    Boa- 
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GAR  MOVBRS. 

The  Aultman  Co..  Carton,  O. 

O.  O.  Bartlet<  A  Co.,  43-4S  Center 

St.,  Cleveliuid,   O. 
Borden      &     Sellecli       Co.,     4$-SO 

I^ke  St..  CbtcHKU.  HI. 
Uudve  UfK.  Co..  Mlshnwaka,  Ind. 
"""'    -        -    —  -        iBdtnn- 


Nordrlte  &  Harmon  Ca., 


Reeves  Pulley  Co.,  Columbus,  Inii. 
Webater  Mfs.  Co.,  Chlcnsu,  Ul. 
CARS-<DUHP.     DRYER,     TRANS- 

VEIR,   BTC-J 
Tlie   Atlaa   Bolt  and     Screw     Co., 

Cleveland,  O. 
Betlilehem  F'anndF]'  and  Maohlne 

Wovfca,    Sontb   Betblehera,  Pn. 
The  Bon  not  Co.,  Canton,  O. 
Cliauiberii  Brotben     Co.,  (!2d   St., 

BeloTV   Lancaaler     At«.,     PIiIIb. 

delphla,  Pa. 
Praser      &      Chalmers.    W.    12(li    and 

Waahienaw   Aves..   Chicago,    Ilia. 
B.    M.    Yrcssf  &  Co.,    Gallon,   O. 
Thp  Jeffrey  Mfg.   Co.,  Columbus,  O. 
Arthur  Kupvel,  OS  Broad  St.,  New 

York. 
New  Jersey  Foundry  &  Machine  Co., 

26  Coniandt  St.,   New  York,   N.    T. 
C    W.    Leavltt    &    Co„    25    Cortlandt 

St.,    New  York. 
Means  Foundry  &  Machine  Co,,  Steu- 

benvlUe.  O. 
Walker  A  Elliott,  WUmlngtot.,  Ind, 
Wonhajn  &  Magor,  2S  Broadway,  New 

York,    Cleveland.    O. 


Barle  C.  Bacon,  Havemerer  Blda., 
Mew  York,  M.  Y. 

Bethlehem   Foundry   &   Machine   Co., 
S.   Bethlehem,   Pa. 

Fraser  &  Chalmers,  W.  13th  &  Wash- 
tenaw Aves..  Chicago,  Ills. 

Stepben  R.  Krom,  IIB-IIB  Plym. 
ontb  St..  Jeraer  City,  N.  J. 
CLIKKBR  COOI.BRS. 

St.,  Cleveland,  O.  ' 
The  Bonnot  Co.,  Canton,  O. 

Bethlehem   Foundry   &    Machine   Co., 

South   Bethlehem,   pa. 
Wm.    F,    Mosser    &    Son.    Allentown, 

Pa. 


Fraser- Chalmera,    W.    12  Ih    &    Wasb- 

Ington  Ave.,  Chicago,  111. 
Hill  Clutch  Co.,  Cleveland.  O. 
Jones   &   Laughllns,    Ltd.,    PIttslmrg, 

Pa. 
Link     Belt     Engineering    Co..    Klce- 

town.   Pa.,    and  49     Dey     St.,    New 

York. 
Nordyke    A   Harman,    Indianapo- 
lis, Ind. 
Nordberg  Mfg.  Co.,  Milwaukee,  Wis. 
Reeves  Pulley  CO.,  Columbus,  Ind. 
Wm.   Sellers   &   Co.,   1600   Hamilton, 

St.,  Philadelphia. 
Southwark  Foundry  &  Machine  Co., 

Philadelphia- 
Walker  &  Eailott,  Wilmington,  Del. 
IVebater   Wtg.    Co.,    IVTS   W.    IBtk 

at.,  Cbloaso,  ni. 
Weller  Mfg.   Co.,  Ilg-128  North   Ave., 

Chicago.  III. 
Whitman  Mtg.  Co.,  Garwood,  N.   J., 

ft  39  Cortlandt  Bt..  New  York, 
COAL  HANDLINQ  IHACHINERY. 
Elarle  C.  Bacon.  2e  Conrtlandt  St. 


C.  W.  Leavltt  ft  Co.,  IS  Cortlandt  St. 

New  York. 
Link  Belt  Mach'y  Co.,  Cor.   W.    39tli 

and     Stewart     Ave.,  Chicago,     III.; 

Nlcetown,  Philadelphia,  39  Dey  St.,- 

New  York. 
New  Jerssy  Foundry  ft  Machine  Co., 

2fi   Cortlandt  St.,    New   York. 
Rawaon    &    Morrison    Mfg.    Co.,    31-4B 

Main   St. 
Roblna  ConveyiDK  Belt  Co.,  Pnric 

Row  Bids.,  Hew  York. 
COKCRBTE  LAYING  HACHINEIRY. 
Contrnetora-   Tool   Co.,    118  S  eth 

St.,  Phllndelphia,  Pn. 
Drake  Standard  Machine  W^orks,   29S, 

300  Jackson  Boulevard,  Chicago,   III. 
Ranaome  &   Smith  Co.,  17-19  Oth 

St.,  Brooklyn,  N.  Y. 


At    Co..   4K   Ceni 


Vulcan  Ir 

on  Wo 

ks.  Wil 

esbarr 

e.  Pa. 

SI. 

CI  e  vela  n 

d,  O. 

CLUTCHES 

Jno. 

F.    Byers 

Machine 

Co.,    Raven- 

Amerienu  Clay 

chln- 

H.   ■ 

V.  Caldwcl 

&  Son 

ro,,  17th 

ery  Co. 

Bncyrnii  and 

a«h- 

Chicago 

by,  O, 

Thos 

Dodge  Mfir.  Co. 

MLahawaka. 

Ind. 

.,  AUeghe 

ny,  Pa. 

Haven,  Conn. 

Palls  Klvet  ft  Machinery  Co.,  Cuya 
hoga  Palls,  O.,  and  203  Fulton  St 
New  York. 
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ThOB.    Carlln'9     Sons     Co.,    Alegheny, 

Pa. 
Chain  Belt  Co..  Milwaukee,  Wis, 
J.  B.  &  J.  M.  Cornell,  26  &  11th  Ave., 

NtW  York. 
Geo.    V.    Creeson     Co.,     18th     St.      & 

Allegheny  Ave.,  Philadelphia,  Pa. 
nodne  M*B.  Co.,  MlBhawiikii,  Ind  • 
Exeter  Machine  Works,  Plttston,  Pa. 
3    Flory  Mfg.  Co.,  Bangor,  Pa. 
Fraeer  &  Chalmers,  W  IWh  &  Wash- 

tenaw  Ave.,  Chicago.  111. 
Gates  Iron     Works,     Elston     Ave.   & 

Bloomingdale  Road,  Chicago,  lU. 
Geo.  D.  OrannlH,  Byracvise,  N.  T. 
Fred  Grqtenrath,  111  W.  Water  St.. 

C.  W.  Hunt  &  Co..  45  Broadway, 
New  York. 

The  Jeffrey  Mfg.  Co.,  Columbua,  O, 

Chas.  C,  Klein,  Marshall  &  Cam- 
bria Sts.,  Philadelphia,  Pa. 

Kaltenbach  &  Grlesa.  1618  WlUamaon 
Bldg.,    Cleveland,    O. 

A.  I-esohen  &  Sona  Rope  Co.,  920  N. 
Ist  St.,  St.  LoulB,  Mo. 

Lldgerwood  Mfg.  Co.,  %  Liberty  St., 

Link    Belt    Machinery    Co.,    W.    Mth. 


Plant    Co.,,   172    Federal 

St..  Boston.  Mass. 
The  Contractors'  Tool  Co..  118  S.  «th 

St.,   Philadelphia,   Pa. 
Dobble  Foundry  &  Maotiine  Co.,   Ni- 
agara Falls,    N.   Y. 
Drake  Standard  Machine  Works,  298- 

30*  Jackson  Boulevard.  Chteago,  111. 
W.  D.  Ducmlng.  Syracuse,  N.  Y, 
Plaher   &    Saxton,    123    G    St.    N.    E., 

Washington,  D.  C. 
The  Hughes  Mfg.   Co.,  Hamilton,  O. 
IroauolH  Iron  Works.   Buffalo,   N.   T. 
The  Jeffrey  Mfg.    Co..   Columbus,   O, 
Kaltenbach   &   Grles?.   1618   WlUlam- 

Bon  Bldg.,  Cleveland.  O. 
Wm.   F.    MoBser   &  Son,   Allentown, 

Pa. 
HoKelvei'  Concrete  nnd  Haohln- 

err   Co.,     1206     Seonrltr     BMk., 

CUcaKo.  Ill- 
New  Jersey  Foundry  &  Machine  Co., 

86   Cortlandt    St.,    New   York. 
ICordrke  &   UHrmoD  C».,   Indtan- 

KpollJit  Ind. 
Pioneer  Iron  Works,  151  William  St., 

Brooklyn,    N.    Y. 
Robt.    Poole    &    Son    Co.,    office    and 

works    Woodbury     Station,     Balti- 
more,   Md.    Branch    ottlce      233      B. 

German   St..    BalUmore,    Md. 
Ransome  &   SiiiltU  Co.,  IT-lS  911i 

St.,  Braoklrn  K,  V. 
Robins  CoiiTeriOB  Belt  Co..  13-21 

Park  Row,  W.  Y. 
Julian  Scholl  &  Co.,  136  Liberty  Si., 

New  York. 
T.   L.  Smith,   134  lOlh  St.,  Milwaukee, 

Turner,  Vaughn  &  Taylor  Co.,  Cuya- 
hoga Falls,   O. 
Walker  &  Elliott,  Wilmington,  Del. 

CONVEiYING  MACHINERY.    ' 
(See  Aliio  ElevatluK  Maclilnerr.) 

American  Tool     &  Machine     Co.,   109 

Beach  St.,  Boston,  Mass. 
The  Aultman  Co.,   Canton,   O. 
Earle  C.  Ba«on,  Havenieyer  Bldg:.. 

New  York. 
The   Balley-Lebby  Co.,     21»     Meeting 


Macomber  &    White  Rope  Co.,  19  S. 

Canal  St.,  Chicago,  111- 
Mine  &  Smelter  Supply  Co.,  Denver, 


Fa. 


L.   P.     Mosser 


Son,  AUente 


St., 


.    O. 


Barth  Mfg.  Co.,  Milwaukee,  Wis, 

C.  O,  Bartlett  A  Co.,  4»-4B  Center 

St.,  Cleveland,  O. 
Bethlehem    Foundry    &   Machine   Co., 

S,  Bethlebtm,  Pa, 
The  Bnonnot  Co,,  Canto 
Borden  &  Selleck  Co.,  4 


.,  CUica 


I.  III. 


H.  W.  Caldwell  &  Son  Co.,  Western 
Ave.  &  17th  St..  Chicago,   111, 

Brown  Hoisting  &  Conveying  Ma- 
chine Co,,  Cleveland,  O. 

Buhl  Malleable  Iron  Co.,  DetroU, 
Mich. 


,.    ..',  Moyer,  125  N,  3d  St,.  Philadel- 
Nelsonvllle  Foundry   &  Machine  Cq„ 

NPlsonvllle,    O,  .  ,        „ 

New  Jersey  Foundry  &  Maclilnc  Co., 

26  Cortlandt  3t„  New  York. 
NordTke   *  Marmon   Co.,  Indian- 
apolis, Ind.  .    „    T 
Norman  &.  Evans,  Lockport.  N,  T, 
Bawson  &  MorriEon  Mfg.   Co,,   Cam- 

briageport,     Boston.     Mass.,     &     11 

Broadway,  New  York, 
Reeves  Pulley  Co,,  Columbus,  Ind. 
RoDlna  (  ouveyinB  Belt  Co.,  18-21 

Park  Bow,  W.  Y. 
Walker  &  Hllott,  Wilmington.  Del. 
Wehster   Mt«,    Co,,   IIWH   W.    latk 

St.,  Chiengio.  111..  »«  Dey  9t.,N.  V. 
Weller  Mfg,   Co.,   118-126  North  Ave,, 

Chicago,    111. 
Whitney   Iron  Works    Co,,    New    Or- 


Wlckef 


I,.  Saul 


,',  Mich, 
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;,  W.  I 


.  KansB 


Summll,  bet. 


The  A I 

F.  C.  Austin  Mfgr.  Co.. 

born,  Chicago. 
Earlt:       C.       ItacoD, 

Bldit.,  Kew  York.  J 
The  Ballfy-Lehby  Co..  2 

Char- 


C.  O.  B 


n3  Meeting  St,. 
43-4S  Center 
Co.,   9S  State 


St.,  Boatoi 

Bethlehem   FouiirJrj-   &    Machine   Co., 

So,   Bethlehem,    Pa. 
Tbe   Bannot   Co.,   Canton.   O. 

H,    Brewer    &    Co.,    Tecumseh,    Mich. 


lay). 


I,  1«  LIhert: 


Si,.  Nev 


Irotlie 


nsa   St. 

ueiow   Lnneoater     Ave,.     Phila- 
delphia, Fn. 

Climax    Road    Mac 

Ihon,   N.   T. 
Colyer   Bros.,    Gran. 

Kansas  Cltj".  Mo. 
Diamond  Drill  &  Macljine  Co.,  Birds- 

boro.  Pa.      Roi'al  Crusher. 
Dickson      Mfg.      Co.,      Soranton,    Pa. 


;;o.,     Mara- 
.   Cor.   27  th, 


The  BBstrrn  Mim 
Haven,  Conn. 

Fa,rrel      Foundry 


r  Co.,  New 


Bloomingdale     Road,      Chicago,    111, 

237  Franklin,  Boston,  Mass. 
Good  Roads  Machinory   Co.,    Kennett 

Sauare,    Pa,,   36  S.    Market,    Boston, 

Mass, 
Hendrlck   Mfg.    Co..    CarbomJale,    Pa. 

Holmes  &  Blanch^rd  Co.,  39  CharJes- 

.    Houghton,     T;   Oliver,    Boston, 


C.  W.  K 
(coal ) 


.  Hunt  Co..  45  E 


J.  T.  Novea  Mtg.  Co.,  Buffalo,  ^ 

D.   W,  Pratt. 

211  a 

nd  21S  Lucas 

Ra.vmuiid    Br 

Tipacl    Pulv. 

Minadnock 

BIk-, 

Chicago,   111, 

C,      W,      Raj 

Co.,    Dayton 

(clay.) 

RoMna    Con 

ej-in 

K      Belt      Co. 

Park  Row, 

YorU. 

Julian  Seholl 

&   C 

.,   126  Liberty 

New  York. 

Sprout,  Wald 

on  &  Co,,  Muncy.  F 

Slev--nsun      & 

Co 

Wellsvllle, 

(clay.) 

Sturtevant 

Co.,      Harrl 

Square,  Bonton,  HniiB. 

Taplln,  Rice  &  Co..  Akron.  O.  (clay.) 
Vulcan  Iron  Works,  WtJkesbarre,  Pa, 
Walker  &  Klllott,  Wlljnington,   Del, 
The  Williams  Patent  Crusher  &  Pul- 
verizer  Co.,    Broadway    and   Mont- 
gomery Sts.,  St.  LouiB.  Mo, 
The   Went   Pulv.     Mavh.     Co..  2W> 
Brondwar,  New  York. 

cock  Si.,  Brooklyn.  N.  Y.  ' 


mey«r  BIiIk., 


:arle  C.  Bacon,  Havemej 
New  York,  I 
'.  O.  Bartlett  &  Co.,  4a-4S  Cei 


The  Bounot  Co..  Canton.  O. 

Thoft  Carlin's  Sons,  Allegheny,  Pa. 

Geo.  V,  Crtsson  Co.,  18th  &  Allegheny 
Ave.,  Philadelphia,  Pa.,  &  141  Lib- 
erty St.,   New  York. 

Fraser  &  Chalmers.  121h  St.  &  Wash- 
tenaw Ave.,  Chicago.  111. 

Gates  Iron  Works,  650  Elston  Ave., 
Chicago,  III.,  &  11  Broadway.  New 
York. 

Jeffrey  Mfg.  Co.,  Columbus,  O. 

Stephen  R.  Krom.  ll.t-llS  Plym- 
outh St.,  JeraeF  City.  K.  J. 

Sealfe  Foundry  and  Machine  Co,, 
PlItHbnrK.  Ph. 

Stnrtevnnt      Mill      Co.,      Harrison 
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The  Contractors*  Tool  Co..  118  S.  6th 

St.,    Philadelphia,    Pa, 
B.  Flory  Mtg.  Co.,  Bangor,  Pa. 
The  Hayward  Co..  97  Cedar  St.,  New 


te.  Marie,  Mich, 
1/  City.  Mich. 
;  Co..  Eh-le.  Pa. 
Co..  Marlon,  O. 
7  State  St.,   Al- 


Hlckler  Bros.,  Sault  S 
Industrial  Works.  Ba 
Lake  City  EnBlneerln 


Osgood  Dredge  Co.. 

bany,  N.  T. 
John     Souther     &     Co..   12  PostolBce 

Square,  Boston.  MaaB. 
Theo,  Smith  &  Sons  Co..  Jersey  City, 

N.  J. 
The     Thew     Automatic     Shovel     Co.. 

LoraLn.  O. 
The  Toledo  Foundry  &  Machine  Co., 

Toledo,  O. 

DRYERS— ROTARY   ASD  TUNNEL 
—FOR         BRICK.     COAL         AND 

sTONs:. 

8.  H.  Alalp,  Belleville.  111. 

The  AnH^rican  Clnr  WorltlnB  M«- 

cblnery  to..  Doc^rns,  O. 
Barle  C.  Buiron,  Havenieyer  Bld^. 

Sew  TCork.  K.  V. 
C.  O.  Bartled  &  Co.,  43-45  Center 

St..  Clevflond,  O. 
Bethlehem   Foundry    &    Machine    Co., 

South  Bethlehem,  Pa. 
The   Boiiiiot  Co..  Canton,  O. 
ChHnHiem    Broihero    Co.,    S2d    St„ 

helow    LnncBBter      Ave.,    Phila- 

ilelphln.  Pa. 
Jonathan    CrtagErs    Suns,    115    W.    M 

St..    Clnclnnali,    O.    (brick.) 
The  F.  D.  Cummer  &  Son  Co.  Cleve- 


Chalmer^,    12th    St.    ; 
W^asht^^naw   Ave..    Chicago,    III. 
Iron    Works.      178      Wall 


St<*phen  B.  Krom,  113-110  Plym 
oath  St..  Jemej-  Cllr.  N.  J. 

Robt.  a,  McGann,  The  Rookery,  Ch 

cago.  111. 
Wm.    F.    Mosstr    &    Son,    Allentowi 

National  Blower  Wiirks,  17lh  St.  ar 

St.  Paul  Ave,,  Milwaukee,  Wis. 
Ru«BleB-C-U-s     Bnsln-erlng     Co.,     : 

Cortland t  St..  New  York. 
B.    F.   Sturtevant   Co.,   Jamaica  Pla' 

Slation,    Boston.    Mass, 
The  Tnrnej-  Drier  Co..  I.oali>vtll 

Ky. 


Vul 

The 

We 

niBchtne 

Br 

Ken  York, 

The 

ent  Crushe 

Co, 

Br 

gomery 

LoulB,  Mo 

DUMPS.  WAOOPf. 
Nordyke  A:   3t«Jrnioii   Co.,   Indlan- 

DUitT  COI.LECTOK9. 

C.    H.    Oifford    &    Co.,    13a    N.    Sd   St., 

Philadelphia,   Pa. 
Nailonal  Blower  Works,  17th  and  St. 

Paul  Ave..  Milwaukee,  Wis. 
Mordyhe   *   Marmon   Co.,  Indlan- 

Bohlna    ConveyinB    Belt   Co.,    la- 
21  Parh  Bow,  New  York,  N.  Y. 

Sprout,  Waldron  &  Co..  Muncy,  Pa. 


a  Electrical  Works,  109  Mar- 


?ctrlc  Hallway  I 


i.  Supply  C 

B4S   Mission    St. 
Electrical  Englneerliig  Co..  BOB  He 

ard  St. 
General      Electric     Co.,      1119     Cla 

Spreckles  Bide, 
Heriog  &   Dahl,  31  Main  9t, 
Impey  Bros.,  927  Market  St. 
J,     M.     Klein    Electrical    Works, 


Mont 


I    St. 
:  Electric  Motor  Co.,  : 


Westlnghouse    Electric    &     Manuta 
turlng  Co.,  228  Bush.  St. 
DENVER.    COL.— 
Coal  Machlnerj-  Co..   615  Opera   HoL 


Elcc 


rlcal 


Flint   &   Lomax.   1937  Curtis   St. 

General   Electric  Co.,  506  16th  St. 
WATER  BURY,   CONN  — 

Waterbury  Battery  Co.,  41  Brown  St. 
WASHINGTON,    D.    C— 

Tall  ma  dee  &  Wilson.   Star  Bldg, 
CHICAGO.    ILL.— 

Aaron  Electric  Co.,  1S1-1S3  3.  Clinton. 

Becker   Bros..    39  W,    Washingloo, 

C,    C.    Electric    Co,.    S28    Monadnock 


r,o,i,,-.-,ih,.GoOglc 
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Central  Electric  Co.,  264-270  6th  Ave 
CWcaeo  Edison  Co..  laa  Adams. 

Electric      Co..      1 


Eddy    Electric   tSte-    Co.,    S37-3S   Mar- 
quette Bids. 
General  Electric  Co.,  1047  Monadnock 


Kohler  Bros..   18M-12  Fisher  Bldg. 
Milwaukee  Electric  Co.,   1306  Fisher 

Bids. 
RortberB  Hleetrle  Mr^.   Co.,  BSO- 

40  HonadnoclE  Bile. 
Both  Broa.  &  Co..  88-92  W.  Jackson. 
Sprasue  Electric  Co.^  609  Fiaher  Bldg. 
Triumph   Electric   Co..   13-16    Monad- 
nock Bile 

BIk. 
Wasner  Electric  Co.,    IBM   Marquette 

BIdK. 
Weatern  Electric  Co..  B92.H.  Clinton. 
Westing  house    Electric    &    MIg.    Co., 

1220  N.   Y,    Life  Bldg. 
PEORIA.  ILL.— 
R.    Lester    Thayer     Co..     5     HamUn 

BldE. 
John  Schneider  &  Co.,  410  Fulton. 
Wetherell  Novelty  Works.  309  Fulton. 
QUINCT,  ILL.- 

Central  Iron  Works,  201  B.  Front. 
INDIANAPOLIS,   IND.— 
Commercial  Electric  Co.,  230  w.  Mer- 

rtn  St. 


Jenney  Electric  Mfg.   Co.,   P.,   C,   C. 
&  St.  L.  &  Belt  Sya. 

Chaa.  W.  Melkel.  122-126  N.  Penn. 

Sanborn  Electric  Co.,  22  K  Ohio. 
LOUISVILLE,  KY.— 

H.  C.  Tafel,  »33  3d  St 
BOSTON,   MASS.— 

G.   M.  Angler,  Co..  64  Federal. 

Blbber-White  Co..  49  Federal  St. 

Boston  Electric  Co.,  29  Harrison  Ave. 

Boston   Motor   Supply   Co.,   123   Pearl 

Brlnghara  Electric  Co.,  63,  Oliver  St. 
C,  &  C.  Electric  Co.,  19  High  St. 
Chase-Shawmut  Co.,  161  F.  &  Hill  Sq, 
Walter  H.  Chase,  611  Sudbury  Bldg. 
S.  B.  Condltt,  Jr..  &  Co..  63  Olive. 
Crocker     Wheeler     Electric     Co.,     19 

Federal, 
Edison   Electric     Illuminating     Co..   3 

Head  PI. 
Elektron  Mfg.  Co.,  143  Federal. 
Generai  Electric  Co., 

H,  A,  Holder,  45  Warren. 
Jajnes  L.  Kimball.  53  Stati 


■   EilectPl<Ml   Hfar.    Co.,  88 

idlon   Co.,   WO  Summer,   nn. 


Houghton  SeavEms.  200  Summer. 

B.  F.  SturtevanI  Co.,,  Jamaica   Plain. 
near  R.   R.  Station. 

W.   A.   Toppon,   9  Haverhill. 

Westinghouse  Electric  &  M(g.  Co.,  G3 
State  St. 

F.    E.   Whitney,  «5  Sudbury. 
BROCKTON.  MA3S.- 

D.  K.  Carpenter.  37  Belmont  St. 

Millard  Electric  Co..  198  Main  St. 
MBDFORD,  MASft- 

Watennan    &   Chamberlain.    Hedford 


Detroit  Electric  Co..  47  State  St. 

Detroit  Electrical  Exchange,  S3 
Gratiot  Ave. 

Dimmer  Machine  Works.  90  Wood- 
bridge  B 


Bdlso 


{  Co.. 


8  Waahlng- 


Electrlc  Service  A  Appliance  Co..    166 

Randolph  St. 
Electric  Supply  St  QiKineerlng  Co.,  211 

Jefferson  Ave. 
Gardner  Ellevator  Co.,  N.  E.  cor.  21at 

&  River  Sts. 
Michigan  Ekclric  Co..  101  Woodward 

Ave. 
Thomas  Mulr  &  Son,  1101  Union  Trust 

Bldg. 
Otis  Elevator  Co..  1102  Majestic  Bldg. 
M.  N.  Rowley  Co.,  52  Woodward  Ave. 
Scott  Bros.  Electric    Co.,     59  Farmer 

S(. 
Seldler  &  Muler  Electric  Co..  207  Jef- 

Henry  L,  Walker.  3  Griswold  St. 
Wolverine     Electric    Co.,     119    Grand 
River  Ave, 
MINNEAPOLIS.   MINN.- 
Vemon  Pell  &  Sen.  56  S.  3d  St. 
Elec;rical   Engineering  Co.,   24S   Hen- 

The    Electric   1 

Ave.,  N. 
W.  I.  Gray  &  Co..  8Ce  Sykea  Blk. 
Minneapolis  Electric  &     Construction 

Co.,   17  3.   4lh  St. 
John  Trevor.  309  Century  Bldg. 
KANSAS  CITY,  MO.— 
Hodge-Walsh   Electrical     Engineering 

Co.,  701  Delaware  St. 
E.  M.  Reed  &  Co..  717  DelawBTe  St. 
ST.   PAUL,   MINN.— 
Electrical    Engineering     Co..      311     Sd 

Ave, 
George    R,    Morton,    119    Nat.    Q.    A. 


■    Co..    101    1st 
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Nurthwast  Engineering  Co..  13L  E.  Eth 

St. 
Northweetem  Electric, Co..  131  E.  5th 

RobertB-GosB  Co.,   36T   Rosabel  St. 
St.  Paul  Electric  Co..  136  E.  Blh  St. 
Triumph  Electric  Co.,  |W  Giobe  Bldg. 
ST.   LOUIS,   MO.- 
Tbe  A.  B.  Electric  Co..  Turner  Bldg,, 


304  > 


8tti. 


Columbia    Electric    Engineering     Co., 

SlB-ie  Chemical   Bldg. 
Commercial     BiectrlQBl     Supply     Co., 

1007-llXB  Market. 
Crocker- Wheeler     Co.,     611     Century 

Bldg. 
Electrical      Machinery      &     Specialty 

Co..    aM-6-S  Franklin. 
Ft.  Wayne  Electric  Works.   81S  Lin- 
coln Trust  Bldg. 
General   Electric   Co..    815-816    Wain- 

wright  Bldg. 
Jenney  Electric  Mfg.  Co.,  638  Century 

Bids. 
Siemens    &    Halske   Eleclric    Co.,    116 

Laclede  Bldg. 
Wagner    Electric    Mlg,    Co..    2017-2023 

Western    Electric     Co.,     623    Security 

Bldg. 
NASHUA.   N.   H.— 
MancheBter  Electric  Co.,  42  Hanover. 
Manchester  Heating  &  Lighting  Co., 

1<«2  Elm. 
CAMDEN,    N,    J.— 

Harry  E.  Morgan  Co.,  216  Federal  St. 
NEWARK,   N.  J.- 
A.  B.  Burland  &  Co.,  20(1  Thames  St. 
F.   N.    Crane,    179  Market  St. 
Philip  F.  Conroy,  81  Thames  St, 
Cyrus  Currier  &  Sons,  '^  Railroad  PI. 
John  D.  Dickson.  88  John  St. 
T.  F.  Eorria.  1SV4  Mechanic  St. 
Eck  Dynamo  &  Motor  Works.   66  N. 

J.  R.   R.   Ave. 
Electric   Motor   &  Bcyjlpment   Co..   IB 

Beaver  SI. 
Heck    Electrical    Mtg.    Co..    35    N.    J. 

R.    H.   Ave, 
Sommer  Electrical  Co.,  251  Market  St. 
Geo.    Zimmerman,    191    Market    St. 
PATER80N.    N.    J.— 
Slpp  Eleclric  &  Machine  Co.,  Mill,  cor. 

Van   Hauten. 
BUFFALO,  N.   Y.— 
J.  L.  Alberger  &  Son.  03  Ellicott  Sq. 
Frank  E.  Averlll,  357  71h. 
Buttalo   Electric   Co..   227   Pearl. 
BuHalo  Engine  Works,   IS  Perry, 
Buffalo   Gasoline   MoSor   Co.,   Dewltt 

and  Bradley. 
T.  H.  Fiach  &  Son,  70  W.  Genesee. 
General  Eltclric  Co.,  677  Ellicott  Sq. 
R,   Hofteld  &  Co..  Bl  Carroll. 
Johnson  &  Gllisoi'.  17(1  Niagara. 
F.  P.  Jones,   1^'6  Franklin. 


F.  P.  Little  Btectrlcal  Co..  Iffi  Seneca. 
Albert  Mann.'313  Mo^^ey  Bldg. 
Mashinter  Electrical  Co.,  12  Perry. 
McCarty  Bros.  &  Ford.  16  N.  Division. 
New  Motor  Co..  9*7  BHIcott. 
Noye  Mfg.   Co..  50  Lakeview  Ave. 
F.  C.  Perkins,  126  Brie  Co.  BIk.  Bldg. 


Charl. 


■-  Swan 


Ion  Cq^,  2(S  Main. 
Robertson   Eleclric  Co.,   13  Niagara. 
H.  I.  Sackelt.  BuildEra'  Eich.  Court, 

Cor.  Pearl. 
J.   C.   Stems  &  Co.,  256  Pearl. 
G.    C.   Woolverton.  444   Niagara. 
COHOES.  N.  Y.— 

Clute  Bros..  72  Bemsen  St. 
NEW    TORK    CITY— BOROUGH    OP 
BROOKLYN,   N.  Y.— 
Columtrfa  Machine  Works,   18  Fulton 

St. 
Lundlne  Co.,  321  Flatbush  Ave. 
Hiker  Electric  Motor  Co.,  45  York  St. 
Sidney    Green,    90    Pearl    St. 
M.  R.   Rodrlgues,  10  Whipple  St. 
NEW    YORK    CITY— BOROUGHS    OF 
MANHATTAN  &  BRONX— 
Conn.    Dynamo    and    Motor    Co.,    526 

W.  25th  St. 
Crocker- Wheeler    Co..    39    Cortlandt 

Diehl  Mfg.  Co..  i61  Broadway,  N,  Y. 
C,  &  C,  Electric  Co..  143  Liberty  St. 
Durbrow     &     Hearne     Mfg.     Co.,     3 

Wooster  St. 
Elektron  Mfg.  Co.,  126  Liberty  St. 
General  Electric  Co..  44  Broad  St. 
W.    S,    Hill    Electric   Co.,   203   Broad- 
Manhattan  Machinery  Co.,  35  Liberty 
Paragon    Fan    &    Motor    Co.,    5K   Ist 


B   &   Halske   Electrj 


Maland  F.  Bums.  20  Spring. 
Eureka  Specialty  Co..  14  N.  Water. 
Higglns-Almslead  Co..  59  S^pte, 
Rochester     Electric       Motor     Co.,     3 

Frank. 
Standard     Elfctric    Construction  Co., 

32  N.  Water. 
SCHENECTADY,  N.  Y.— 


Ll  Elect 


:  Co. 


Syracuse;  n.  y.— 

Paul  T.  Brady,  902  Univeraity  Bldg. 
H.    P.    Cameron    Electrical    Mfg.    Co.. 
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The  Akron     Electrical     Mfg.     Co.,   Ira 

Ave.,   SouUi  Akron. 
CINCINNATI,  O.— 
Bullock  Electric     Mfg.     Co..   E.   Nor- 

Clnclnnatl  Motor  Co.,  644  W.  7th. 
Creaghead  Engineering  Co.,  802  Plum. 
Creacent  Electric  Co!,  309  Pike  Bldg. 
Devere  Electric  Co.,  430  Plum. 
Gray  &  Co..  505  Elm. 
D.  J.  Hause,  426  Pike  Bldg. 
JantK  &  LelHt  Electric  Co.,  808  Elm, 
The  E.  A.  Klnsey  Co.,  331  W.  4th. 
Laid  law-Dunn-Gordon  Co.,     Pearl    & 
Plum. 

■on.  Wis..  4107  Johniiian  Bids- 
John  L.  Nowotny,  105  E.  Pearl  St. 
Poat-Glovet  Electric  Co.,  316  W.  4th, 
Queen  City   Electric  Co.,   23)  W,  Sth 

St. 
H.  Rii-hler  614  Central  Ave. 


R.  J.  Busaeli,  m  Johnston  Bldff. 
A.   L..  Schulraan.  «  Perln  Bldg. 
Standard  Electric  Co..   Pearl   &   £ 
Stewart  Electric    Co.,     5ih   &   Sy 


John  A. 


J  Sycar 


The   Triumph    Electric    Co.,    610    Bay- 
CLE  VELAND,    O.— 
S.  K.  Elliott.  31  Blackstone  Bldg. 
Elwfcll-Parker  Co..   1066  Hamilton. 
B.  S.  Ford.  48  Wade  Bldg. 
Pel  ton    Engineering    Co.,    1076    Hamll- 

Triumph  Co.,  43  Wade  Bldg. 
Weatlnghouse    M/g.    Co.,    1310    N.     E. 

Bide. 
Unccln   Electilc  Co.,  71  Ontario. 
COLMUBUS.  O.— 
Andrews,    Knight    &    Barnes,    45    W. 

Broad. 
Buckeye  Electric  Repair  Warks.   108- 

m  W.   Spring, 
Electric  Supply   &  Construction   Co., 

80  E.   Gay  St, 
Erner  &  Hopkins,  370  N.  High  St. 
TOLEDO,    O.— 
The  F,  Bissell  Co.,  116^1.  Clair  St. 
Eddy   &   McColl,   329  The  Nasby. 
WllllamH  &  Mayers,  ,5(C  Summit  St. 


JUST  WHAT  CONTRACTORS  NEED 


To  know  all  the  hest  ideas,  the  most  successful  methods, 
the  latest  news  regarding  all  contracting  work  in  American 
cities,  is  information  of  great  value  to  progressive  contractors 
engaged  in  doing  that  kind  of  work. 

That  IS  just  what  contractors  get  fiom  Municipal  Engineer- 
ing Magazine. 

If  they  don't  find  in  the  Magazine  the  information  they  want, 
it  will  be  furnished  on  request  to  any  subscribei.  In  answeiing 
a  single  question  the  Magazine  often  incurs  expense  greater 
than  a  subscription  amounts  to  for  life. 

This  information  service  alone  is  worth  to  contractors  many 
times  the  subscription  price. 

The  subscription  price  is  only  $i.oo  per  year.  No  progress- 
ive contractor  can  afford  to  be  without  the  Magazine. 


pal  Eugij 


Icn.  IT.  SmorUeii,  Side- 

y  mind  the  l»st  for  men  employed  in 

rtl  Rurbnrii,  !lfai>. 

th  its  weiffht  in  silver,  —  SoH  Jjike 


MUNICIPAL  ENGINEERING  CO. 

m.  1  erMdmw,  Niw  Tart  CHy,  N.  Y.    ::::::     Na,  »  SmIIi  IMiMIm  SL,  IMmuttU,  M 
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WeatlnKhOUBe    Electric     ft  Mfg.    Co., 


BRIE.   PA.— 
Keyntoiie  Blectrlc   Co.,  Brie,  Ps. 

PHILADELPHIA,    PA.— 
Automatic  Fan  &  Motor  Co..  1407  Fil- 
bert St. 
C.   &  G.  Electric  Co.,   IE  N.  7Ih  St. 
W.  Cheney  Irwin  &  Co..  1217  FUlwrt 

Cracker- Wheeler    Electric    Co.,     No. 

American   Blda;. 
ThoB.    H.    Dallett    &    Co.,    York   and 

Seagely  Ave. 
D'OIler  ElnKlneerlnc  Co..  125-1£T 

S.    11th    S(. 
Bddr  EUectPlc  Hf«.  Co..  SOI]  COm- 

BtherltiBton  Co.,  47  S.  17lh  St. 
General  Electric   Co..   206   S.    lllh   St. 
Keystone    Electrical    Exch.,      130      S, 

Clifton  St. 
J.    A.   Lehman   &   Co..   109  S.    Juniper 


•  Electric  Cu..  E^rle, 


f  Kroder,  Katz  Bldg.,  Pat. 


Bl-BVATINCI   MACHINERY. 

(Sec  Alio  CouTeyliis  .Vnchlnerr.) 
The  Americna  Clay  \%'orklnK  Ma~ 


R,   C.   Strang.  723  Walnut  St. 

Henry  R.   Swope,  120  N.  7th  St. 

WEatlntthousP    Elec.    &    Mfg.    Co.,   IDS 
Land  Title  Bldg. 
PITTSBURG,   PA.—       , 

WeatlnKhouEc  Electric  &  Mtg,  Co. 
NEWPORT,    R.    I.— 

Lincoln  Hammett  &  Co.,  J2  Mill  Bt. 

Scannlven  &  Potter.  Ijl  Thames  St. 
HOUSTON,  TEX.— 

Houston  Plumbing  Co.,  713  Main  St. 

L.  E.  Miller,  12  Main  St. 
MADISON.    WIS.— 

Korthern  Bllectrlcal   M(k.   Cu. 
MILWAUKEE,  WIS.- 

KoFtfaern  Electrical  Mtg.  Co.,  GOO 
PnbBt  BldK- 

Geo.  F.  Rohn,  88  Mason  St. 

Ohio   KnglneerlnB  Co.,   lOCQ   New  En- 
gland Bldg. 

ELECTIUC  I,IGHTIMO. 
D'OUer  Elnifln erring  Co.,   IZB-IST 

9.  11  til  St.,  Philadelphia.  Pa. 
Ker'tone  E;ie<!lrl«  Co..  Erie.  Pa. 

W.  N.  Thayer,  New  York  City. 
Weatlnghouse  Electric    &    Mfg.  Co., 
Pittsburg,  Pa. 


9.   lltta   St.,  Philadelphia,  Pa. 

Jeffrey  M[g.  Co.,  Columbua,  O. 
KeTstone  Electric   Co.,   Erie,   Pa. 

Morse,  Williams  &  Co.,  Trust  Bldg., 
Philadelphia.  Pa. 

.    Runiaey   Mfg.    Co.,    St.    Loula, 


delphla.  Pa. 
D-Oller  EnvineeriKK  Co..  12B-12T 

S.   11th  St..   Philadelphia,  Pa. 
The  Bnatern  Machliierj-  Co.,  New 

A.    N.   Fllzsimmona.   1531  Monadnock, 


BIRMINGHAM.    ALA.— 

Birmingham  Machine  &  Foundry  Co., 
E.    BlnnltlKham. 

Hardie-Tyne,s  Foundry  &  Mach.  Co. 

WiUlamaon  Iron  Co.,  1420  1st  Ave. 
LITTLE    ROCK.    ARK.— 

E.   C.    Welirfrtti  Mach.  &  Supply  Co. 

Wing  a  Stephens  Co. 
SAN  FRANCISCO.   CAL.— 

Baker  &  Hamilton,   Pine  and  Davia 


W.  T.  Qarran  &  Co.,  136  Fremont  St. 
Jackson    Byron    Machine    Works.    (35 

6th  St. 
Union   Iron   Works,   222  Market   St. 
DENVER,    COI.,- 
Ball  Engine  Co..  622  Mining  Exchange 

Bids. 
C,   S.   Burt,   4  Bank  Blk. 
F,    M.    Davla   Iron    Works  Co.,    Lari- 
mer. Cor.  glh  SI. 
Jeffrey  Mfg.  Co.,  544  Equitable  Bldg. 
Weber   Gas    &    Gasolljie   Engine    Co., 
1713  Waiee  St. 
HARTFORD,   CONN,— 
Pitkin  Bros.  &  Co..  152  State  St. 
,    DEL.^ 
m  Co. 


B  Mar 


Mo. 


i,Goo(^lc 
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ATLANTA.    GA.- 
AUauta   Mach.    Warks. 
DeLoach   Mill   ilig.   Co. 
Thos.   F.   5«ltzeliiser. 
WlnshiD   Mach.   Co. 
CHICAGO,    ILL.- 
Edw.    P.    AlUg    Co.,   609     Home     Ina. 

Bldg. 
American  Holal  &  Derrick  Co.,  GO  S. 

Canal. 
Alias  Corlias  Engines,  204  Dearborn. 
Atlas   Engine   Works,     cor.    Canal   & 

Handolph, 
Ball     Engine    Co.,     1&26     Monad  nock 

Blk. 
William   Baragwanth,   48-52  W.   Dlvl- 

Borden  A  Sellcclc,  4S-0O  Lake  St. 
Brownell  &  Co.,  184-86  Washington. 
Buckeye  Engine  Co.,     124S,   204  Dear- 

M.    C.    Bullock     M(g.     Co.,     IIJO     W. 


Erie  Engines  &  Boilers,  5T  S.  Canal. 
FKlrbankn,  M»ne  A  Co.,  FhhIi- 
lln  and  Hvnroi!. 

Fraser   &     Chalmers,     cor.     IZth     & 

Handlton    Corliss    Engine  Co.,  46  B. 

B.  Canal. 
Chas.  Kaestner  &  Co.,  241-61  3.  Jet-. 

Marine     Iron     Works,     Clyborn     & 

Sou(hport  Ave.,  ft.  C  St. 
Lidgarwood  Mfg.  Co.,  mO  Old  Colony 

Bldg. 
Phoenli  Iron  Works  Co.,  202-4  W.  W. 

Bldg. 
Rainier  &  Williams,  63  S.  Canal. 
Willis  Shaw,  eSS-e.  N.  T.  Lite  Bldg. 
Troy    Engine     &    Machine     Co.,     1602 

Monadnock. 
E  H.  Wachs,  158-164  Indiana. 
Chas.  P.  Wlllard  &  Co.,  49  a  Canal. 
EVANS VI  L,L,E.  IND.— 
J.  T.  Foley  &  Co,.  102  N.  3d  St. 
Grote  Manufacturing  Co.,  118  BOlfon 


forks,  127  L-lst  St. 


Hellman  Ml 

Perd   Holz,   1S-3U  HX   Ave. 
Maaalllon  Eng.   &  Thresher   Co.,   1326 
Main  St. 
INDIANAPOLIS,  IND.- 
AUtree  Engine     Cti..     21at     &   North- 

Alius  BiiKi^e    Work.,     Cor     Itttli 
and  nartlndnle. 

Chandler  &  Taylor  Co..  740  W.  Wash- 
Howe  BnglnP     Co.,     cor.     Hillside  & 
Boyd, 


LOGAN8PORT,  IND.- 
Brldxe  City  ConstnicCion  Co.,   Blddle 

MUNCIE,  IND.— 
Albert  Carpenter,  723  B.  LIbertj-, 
Cary    Crozler,    W,    Adams,    bet.    Cole 
&  Manning. 
RICHMOND,  IND.— 
Gaar.  Scoa  &  Co.,  Washington  Ave. 

&  N.  6th  St. 
Richmond  Machine  Works,  624-636  N. 

10th  St. 
Robinson  &  Co.,  N.   S.  Main,  bet.  2d 
&  3d. 
BURLINGTON,  lA.- 
Mutray  Iron  Works  Co. 


3  E.  Main. 


KY.- 
American  Machine  Co., 
W.  E.  Caldwell  &  Co. 
Grainger  &  Co. 
NEW  ORLEANS,  LA.— 
Gardner  Motor  Co.,   Ltd.,  The,  Moss 

St..  bet.  St.  Ann  &    Dumalne. 
Horrlsburg    Foundry   ft   Mach.   Wks. 
Shakespeare   Iron   Works,    S13   Glrod 
St 
PORTLAND,  MB.— 
Jno.   LIdback. 
Orr  ft  Jennings, 
Portland   Go. 


Wallace    Slebblns    &    Sons,      111      E. 

German  St. 
BOSTON,   MASS.— 
American  Down  Draft  Boiler  Co.,  4S 

Congress  St. 
American    Rotary     Engine     Co.,    113 

Devonshire. 
American  Stoker  Co.,  53  State  St. 
Ames  Iron  Works,  8  Oliver. 
AtlanUc  Works,   TO  *Qrder. 
Babcock  ft  Wlicoi  Co. 
A.  Bedford,  43  Milk  8,1. 
Bertelsen   &   Petersen,.  140-146   Border 

B.   B. 
Boston  Hoisting  Co.,  E4  Falmouth. 
Boston   Blower  Co.,   Hyde   Park. 
Braman,    Dow    &   CO-t  239-246   Cause- 
Buckeye  Engine  Co.,  ITS  Devonshire. 
Buerke!  ft  Co.,  26  Union  Park  St. 
Byers   ft   Smith,   108   Haverblll. 
Henry  D.  Cram,  Powers  St.,  S.  B. 
Joseph  Crowther.  SI  Haverhill. 
Cunningham  Engineering  Co.,  62S  Tr»- 

mont  Bldg. 
Cunningham  Iron  Co.,  Fargo  BL 
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F.  H.  Davis  &  Co.,  53  State  S:. 
Erie  City   Iron   Works,   53  State   St. 
Exeter  Machine  Works,  S2  Oliver. 
Walter    W.    Field,     117    Main,    Ctim- 

briilgeport. 
E,  L.  FUzhenry  &  Co.,  M  CharleBton. 
Fore   River   Ehiglne   Co.,   Weymouth, 

Albert   B.    Franklin,     166-157   Ft.   Hill 

Square. 
J.  A.  Grant  &  Co.,  8  Oliver. 
Green  Fuel  Economizer  Co.,  53  State. 
Harrlsburr  Foundry  &  Mehy.  Co.,  60 

Siate  St. 
H.  H.  Harvey,  606  Atlantic  Ave. 
B.  Hodge  &  Co.,  180  Liverpool, 
HolmcB  &  Blanchard  Co.,  3!*  CharleB- 


J.  H.  Houghton,  77  Oliver  St. 
IngallB  &  Kendrlcken.  BU  Sudbury. 
Jarvls  EnglneerInK  Co.,  61  Oliver. 
Edward  Kendall  &  Sons,  H4-17S  Main 

St. 
J,  L.  Kimball,  53  Stale  St. 
Lldgerwood  Mfg.  Co..  77  Oliver  St. 
Lunt  &  Moss,  21  S.  Market  St. 
Geo.  T.    Mcl^uthim     Co.,   120  Fulton 

St. 
J.  M.  Mason,  SI  Haverhill. 
Geo.  MIlea,  ISS  A. 
Richard  Mlnton,  119  Bummer. 
Model  Heating  Co.,  612  John  Hancock 

Bldg. 
William  Morse  &  Co.,  19  Pearl. 
Geo.  Mutlett.  4  Oliver  St. 
National  Power  Co.,  268  Wash.  St. 
New  York  Safety  Steam  Power  Co., 

1J8  Devonshire. 
Otto  Gas  Engine  Works,  13  Pearl  St, 
Wm,  H.  Page  Boiler  Co.,  32  Oliver  St, 
James  H.  Paine  &  Son.  Clayton,  cor. 

Park. 
Chaa.  W.  Percy,  212  Summer  St. 
Perrin.  Seamons  &  Co.,  67  Oliver. 
W.  D.  PhllUpa,  410  Sudbury  Bldg. 
R.  W.  Pratt,  111  Haverhill, 
Rawson    &    Morrison    Mfg,    Co.,    31-4E 

Main,  Cambrldgeport. 
A.  K.  Richmond  &  Son.  671  E.  Sth, 
Rider- Ericsson  Engine  Co.,  239  Prank- 


Rldgway  Dynamo  &  Engine  Co.,  S3 
State  St. 

Roberts  Iron  Works.  lSn-19S  Main  St., 
Cambrldgeport. 

Jaa.  H.  RoberfB  &  Co.,  137  Portland. 

Rotary  Motor  Vehicle  Co.,  113  Devon- 
shire. 

B.  F.  Sturtevanl  Co.,  Jamaica  Plain, 

Thayer  &  Co.,   1015  Tremont  Bldg. 


100  Pearl. 

WeatinghouHe,   Church,   Kerr  &  Co., 
63  Sta.te  St. 

Whittler  Machine  Co.,  63  State  8t, 
BROCTON,  MASS.— 

White  &  Wetherbee,  264  Main  S:. 
CAMBRIDGE,  MASS.- 

Walter  W.   Field,   117  Main  St. 

J.   H.  Houghton,  77  Oliver  St. 

Rawson  &  Morrison,  31  Main  St. 
PITTSFIEUi,  MASS.— 

J.   W.   Klrchner,  156  North  St. 

Rob  bins.  Gam  well  &  Co.,  £8  West  St. 
QUINCTf,  MASS.- 

Walworth  Mfg.  Co.,  m  Federal  St. 
DETROIT,  MICH.— 

Amerlenn  Hltmer  Co.,  1400  Rn*- 

John  Brennan  &  Co.,  Toledo  Ave.   & 

24  th  St. 
Buffalo  Pitts  Co.,     S.  8,  M.  C.  R.  B., 

W.  of  Junction  Ave. 
Deirolt  River  Gasoline  Engine  Works, 

665  Atwater  St.,  B. 
Dlmmler   Machine  Works,     90  Wood- 


Qardnt 
Sts. 


r   Elev 


r   Co., 


Worner     Machinery     Co.,   K 

Woodbridge  St.,  W. 
Wtay-Austin      Machinery      Co.,      ITl 

Woodbridge  St.,   S.  W. 
MINNEAPOLIS,   MINN,— 
The  E.  P.  Allis  Co.,  416  Com  Exch. 
Crown  Iron  Works,  113  2d  Ave.,  S.  E. 
Minneapolis    Iron   Works.    900  S.    4th 

St. 
Otto    Gas    Engine    Works,    313    S.    3d 

J,  G.  Robertson,  532  Guaranty  Bldg. 
Woolt  Valve  Gear  Co.,  912  Guaranty 

Bldg. 
ST.  PAUL,  MINN.- 
Geo,   R.  Morton,  109  Natl.   G.  A.  Bk, 

Bldg. 
J.  O.  Robertson,  409  Manhattan  Bldg. 
A.  L.   Ide    &  Sons,     408     Manhftttan 

Bldg. 
Western  Paul  Steam  System  Co.,  130 

Bndlcotl  Arcade, 
CORINTH,  MISS.— 

W.  T.  Adams  Machine  Co. 
KANSAS  CITY,  MO.— 
Weber  Oae  &  OasoUne  Engine  Co.,  413 

B.  W.  Boulevard. 
Kansas  City   Elevator  Mfg.   Co.,   lis 

W,  19th  St. 
Otis   Elevator  Co.,     932     N.    Y.     Life 

Bldg. 
Riverside  Iron  Works,  Central  Ave. 

&  4th  SI. 
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NEW     YORK     CITY— BOROUGH    OF 


fta  N.  2d. 
Buckeye  Engine  CO.,  721  Olive. 
Curtis   &   Co.   MCg,     Co.,     2201-2,   2 

Wash  Ave. 
Wm.  Ellison  &  Sona  Mfg.  Co..  1020 

fith   SI. 
Brie  Engine   Works,   S21  N.   2d  St. 
Eieler     Machine     Works.     The,     1 

Chemloai   Bldg. 
Fnlrliank     Marae     A     Co.,     SOS 

W»Kh.   Ave. 
Hooker  Steam  Pump  Co..  1101  N. 
Hoover,  Owens  &  Rentschler  Co.,  319 

N.  4th. 
Houston,    Stan  wood     &    < 

m  N.    2d   8L 
A.  L.  Ide  &  Son,  705  Olive. 
Moses  P.   Johnson   Mchy.   Co.,  715-717 

N.  M. 
Klngaland  Mfg.  Co.,  isa  N.  Uth, 
MlBBourl  Motor  Co.,  5726  Vernon  Av 
N.    O.    Nelson    Mfg.    Co.,    8th,    S. 

cor.   St.  Charles. 
D.  W.   Pratt,   211-213  Lucaa. 
M.  Bumely  &  Co..  108  S.   lOth, 
L.  M.  Rumsey  Mtg,  Co.,  806-820  N.  S 
Rumsey    &   Slkemeler   Co..   S19-521    N. 

Main. 
Russell  Engine  Co.,  31S  N  4th  St. 
St.   Louis  Englnetrlng  &  Supply  Co., 

706  Chestnut  St. 
St.  Louis  Gas  &  Gasoline  Ens  Wks., 

2519  S.  2d. 
St.    Louis    Gasoline      Motor     Co.,    824 

Clark  Are. 
St.   Louis   Iron   Machine 

Choteau  Ave. 
St.   Louis   Stea 

J.   A.   Vail,  319  N.  4th. 
OMAHA,  NEB  — 

Drake,  Wilson  &  Williams. 
NASHUA,  N.   H.- 

Rolllns  Engine  Co. 
NEWARK,  N.  J.— 

Cyrus  Currier  &  Song,  21  R.  R.  PI. 

Gould  &  Eberhardt,  113  J.  R.  R.  Ave. 

W.    G.   &.   G.    Greenfield,    N,   Eth   & 
Cross  StH. 

Hewes  &  Phillips,   Orange  &   Ogden 
Sts. 

Lambert  Hoisting    Engine    Co.,     117 
Flon^r  St. 

Kowalewski  &  Ruesch,  22  Green  St. 

Joseph  a.  Mundy.  22  Prospect  St. 

George  A.  Ohl  &  Co.,  167  Oraton  St. 

Seymour  &    Whltlock,    43  Lawrence 


Works.    126 
Engine  Co.,   16  S. 


Lldgerwood  Mfg.  Co.,  Foot  Dlkeman. 
John  W.  Plunkett,  470  Hamilton  Ave. 
South   Brooklyn  Steam  Engine   Co., 
149  Van  Hrunl. 
NEW  YORK  CITY,   BOEOUGHS  OF 
MANHATTAN    AND    BRONX— 
E.   P.    Allls  Co.,  9&  Liherly  St. 
Am,  Engine  Co.,  95  Liberty  St. 
Ames  Iron   Works,   149  Broadway. 
Armlnglon   &   Sims,    141    Broadway. 
Atlas  Engine  Wurks.  26  Curtlandt  St. 

~ "         ,120  Liberty. 


■    &.    Machine    Co..    141 


a  Slip. 


Joshua  Baggaley.  14  Jan 

Baxter  Engine  Co..  118  Liberty  S 

James  Beggs  &  Co..  S  Dey  St, 

CharlJa  Behlen,  72  Trinity  PI. 

C.  A.   Bennett.   120  Liberty   St. 

C.  H.   Brown  &  Co..  141  Broadway. 

Buckeye  Engine  Co.,  89  Cortland!  St. 

A.  A.  Cardwell,  39  Cortlandt  St. 
Walter  Christie,  B19  E.  18th  St. 
Columbia    Machine    Works.      5*1      W. 

45th  St, 
C,   &  Q,   Cooper  Co..  ?6  Cortlandt  St. 
Lancelot  Copleston,  S9  Cortlandt  St. 
Etonegan  &  Swift.  6  Murray  St. 
J.    F.  Duffy,   S9  Cortlandt  St. 
Ewlng-Essfck  Engine  Co.,  62  Trinity 

PI. 
Fischer  Foundry  &  Machine  Co.,  Ill 

FItehburg  Steam  Engine  Co..  39  Cort- 
landt St. 
■  Frlck  Co.,   39   Cortlandt    St. 
Gas  Engine  &  Power  Co.  and  Charles 
L.  Seabury  &  Co.,  50  Broadway. 

B.  P.  Hampson  Co.,  26  Cortlandt  St. 
Harinfi  Steam  Plant   Equipment   Co.. 

141  Broadway. 
W.  F.  Harlng.  141  Broadway. 
Harrlsburg      Foundry,      &      Machine 

Works.  203  Broadway. 
Hoover,     Owens     &       Rentschler,   39 

Cortlandt  St. 
Houston,    Starrwoofl    &    Gamble    Co., 

39  Cortlandt  St. 
Howard  &  Morse,  45  Fulton  St. 

C.  W.  Hunt  Co.,  46  Broadway. 
International    Power    C«,,    2SS    Broad- 

F,  W.  Iredell,  26  Cortlandt  St. 

Lambert  Hoisting  Engine  Co.,  149 
Broadway. 

Lane  &  Bodley  Co..  120  Liberty  St. 

James  Leffel  &  Co.,  S5  Llhecly  St. 

Leonard   &   McCoy,  IJB  Liberty  St. 

Lldgerwood  Mfg.  Co^.  96  Liberty  St. 

E.    H.    Ludeman,   39   Cortlandt   St. 

Mcintosh.  Seymour  &  Co.,  26  Cort- 
landt St. 
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J.  D.  Miller  &  Co..  W  Corclandt  St. 
Morgan  Iron  Works,  S14  E.  19th  St. 
N.    Y.    Central    Iron    Works    Co..    IT 

Park  Row. 
New    Safety    Steam    Power    Co.,    107 

Liberty  St. 
N.  T.  Yacht   Launch  &  Engine  Co., 

Morris   Heights. 
Oiney  &  Warrln,  36  Warren  St. 
Payne  Co.,   120  Liber)*   St. 
Payne   Engine erlng    gn.,    120    Libert)' 

SI. 
Pennsylvania  Iron  Wgrks,  621  Broad- 

Phoenli  Iron  Works  Co.,  IB  Cortlandt 


Rifer    Hydraulic   Engine    Mfg.    Co.. 

126  Liberty  St, 
J.    F.  Rogers  &  Co.,  42  Cortlandt  St. 
P.   H.  &  F.  M.  Roots  Co..  109  Liberty 


Shlpman  Engine  Co.,  136  Liberty  St. 
Shortt  Engine  Co.,   143  Liberty   St. 
Stearns  Mlg.    Co..  96  Liberty   St. 
Struthers.  Wells  &  Co..  26  Cortlandt 

St. 
B.  F.  Sturtevani  Co.,  131  Liberty  St. 
J,   W,  Sullivan,  365  Front  St. 
Taunton    Locomolive      Mfg.      Co.,    26 

Cortlandt  St, 
J.   C.   Todd,  203  Broadway. 
Universal  Engine  Cu..  5S  Broadway. 
V«zin  Machine  Co.,  9E  Liberty  St. 
B.   H.  WachB  &  CcT.  M  Cortlandt  St, 
Watertown    Engine   Co.,  39   Cortlandt 

St. 
J,    P.    Wells,   136  Liberty  St. 
Wesdnghouae   Machine   Co.,    26   Cort- 
landt St. 
Westlnghouse,    Church,    Kerr   &    Co., 

26   Cortlandt    St. 
■Woolston  &  Brelr,  141  Bioadway. 
Wright    StEam      Engine      Works,    99 
W.   Broadway. 
HEW    YORK    CITY,    BOROCOH    OF 
QtJEENB— 
Long  Island  Machine  &  Marine  Com- 
Btruotlon  Co.,  foot  Eiast  Ave.  (L,  I. 
City). 
VATERTOWN,-  N.  Y.— 
Brennan,  Hodge  &  O'Brien.  46  Flow- 
er Bldg. 
Watertown  Engine  Co.,  215  Main  St. 
^lARLOTTB,  N.  C- 
Mecklenburg  Iron  Works. 
lKRON,  o.- 

The  Star  DrUUng  Mch.  Co.,  14E-1E0 
Washington  St. 

rraplln,  RlcB  &  Co.,  301-403  S,  Broad- 
way. 


er.  Camp  &  L^ne,  ISO  N.  Hlgli 


The  E,  A.   Klnsey  Co.,  331  W.  4Ih. 
Howe  Scale  Co.,  The,  123  E.  5th. 
Wals    &    Rooa    Punch    &    Shear    Co., 

142S  Plum, 
P.  M.  Wat  kins,  309  W.  4th. 
COLUMBUS,  O.— 
Columbus  Brass  Co..  94  N,  «th  St, 
.  H.  Miller  Co.,   The,  31  W.   Broad 


St. 


AlUT 


'e.,   E. 


Weinman    Machine    Works,    21-23    N. 

riNDLAY,  O.— 

Adams    Bros.'     Co..     The,    421-423   W, 

Main  Cross. 
Parshall  &  Till,  lOii^  3.  Main  St. 
MARIEn-TA,   D.- 

Wa:erman  &  Detler,  109  Second. 
NEWARK,  O.— 
Scheldler  Machine  Works,  N.  W.  cor. 
lat  &  Franklin, 
PORTSMOUTH,  O.- 
Jacob Brunner.  2S  W,  5th. 
Ports.   Foundry  &     Machine  Works. 
W.   3d   a   JeBerson. 
SPRINGFIELD.  O.- 

The   O.    a,    Kelly   Co.,    N.    limestone, 

bet.  North  &  Frey. 
The  Jas.   Leffel  &  Co..  E.  of  C,   C, 
C.  &  St.  L.   Ry.   bet.  Lagonda  Ave. 
and  Nelson. 
Trump  Mfg.   Co.,   The,  June,   C,   C, 
C.    &    St.    L.     R.    R.    &     Greenmont 

STEUBEN VI LLE.    O.— 

Boblnson  &  Irwin,  610  Adams. 
TOLEDO,  O.— 
G.  W.  Heartley,  901  Water  St. 
The    Iiozier    Motor    Co.,    615    Gardner 

Bldg, 
McLIn  &  Oeck,  cor.  Monroe  &  Ban- 
croft Sts. 
PORTLAND,   ORE.— 
Portland  Iron  Works. 
Willamette  Iron  Works. 
BANGOR,   PA.— 

The   S.    Flory   Co. 
PHILADELPHIA,  PA.— 
Ames      Iron      Works,      716       Fidelity 

Bldg.  / 

John    Balzley    Iron      Works,     S14     S, 

Delaware  Ave, 
Bates  Machine  Co.,  631  Arch  St. 
T.  T.  Burchfleld  Co..  619  Arch  St, 
Burhorn     &     Granger,     1004     Glrard 

Bldg, 
P.  F.  Campbell,  56  Laurel  St. 
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f^tauiberi  Bra*.  Co.,  sad  St.;  be- 

J.  F.  Chuse  Co..  «33  Arch  St. 
G«o.  E.  CooUdKe,  3Z7  Dreicel  BIdg. 
Corlls    Engine    Wks,,      Howard      & 

Huntingdon  fits. 
D'Ollep    BnKlneeTln«    Co.,    ISO    9. 

IKb  St. 
Cos  &  Sons  Co.,  21B  Race  St, 
William     Eckbolds'    SonB,     707-13     B. 

Erie  City  Iron  Wka.,  803  I^and  Title 

Bldg. 
Arthur  Palkenham,  109-15  N.  SHi  St. 
Fischer  Foundry  &    Machine    Wke., 

ex  Harrison  Bldg. 
FltchburK     Steam     Eng.     Co..       lODl 

Chestnut  St. 
Harrlsburg  Foundry  &  Mach.  Wka.. 

702  Beti  Bldg. 
John  E.  Holmes  &  Co,,  fll2  Arch  St. 
Kensington    Engine    Wks,,    704   Arch 

St. 
L.ane     &     Bod  ley     Co.,     333     Phi  la. 

Bourse. 
John     H.    McOowan,    14Zn     Chestnut 

St. 
John  H.  Naylor,     Front    &    Girard 

N.    Y.    Safety    Steam   Power   Co.,    16 

N.  7th  St. 
August     NltUnger,      8r..     333     Phlla. 

Bourse. 
Philadelphia  Engineering  Works. 
Kawson  &  Morrison    Mfg.     Co.,    33 

Phlla.  Bourse. 
Hlder-Erlcaaon    Eng.    Co.,    40   N.    7th 

Bt. 
Ridgway  Dynamo  &   Eng.     Co.,     807 

filrard  Bldg, 
William  F,  Ruwell.  919-23  Ridge  Ave. 
Julian  Scholl  &  Co.,  611  Betz  Bldg. 
Bclple  Pump  Co.,  107-9  N.  3d  St. 
Snow  Steam  Pump  Works,  724  Arch 

St. 
Stlllwell-Bleree    &     Smlth-Valle  Co., 

«12  Arch  St. 
Chaa.  W.  Van  Vleck,  327  Drenel  St. 
Wataon  &  MoDanlel  Co..  146  N.   7th 

St. 
WestlnghouBe,   Church,   Kerr  &   Co., 

B12  Gtrard  Bldg. 
Robt.    Wetherill    &     Co..     1226     Beti 

Bldg, 

prrrsBURG,  pa.- 

Brown   Holatlng   &   Conveying   Ma- 
chine Co.,  1111  Carnegie  Bldg. 
PITTSTON,  PA,- 

Vulcan  Iron  Works,  649  Eieter  St. 
SCR  ANTON,  PA.— 

Dickson  Mfg.   Co.,   Penn  Ave  &  Vine 
St. 
WII.KESBARRR,  PA,— 

Vulcan  Iron  Works. 
WILLIAMS  PORT,  PA,— 

Valley  Iron  Works. 


YORK,  PA.- 

York  Mfg.  Co. 
PROVIDENCE,  R.  I.— 

York    Mfg.    Co.,    York,    Pa.;    N.     M. 
Bunn,  N.  K  Agent,  9  Westminster 

CHARLESTON,'  8.  C- 
Baliey-Lebby  Co.,  213  Meeting, 
Cameron  &  Barkley  Co.,  160  Meeting. 
Charleston    Iron    Worka,    123    Prttch- 

ard. 
J.  F.  Riley.  6-8  South. 
Riverside    Iron    Worka,    Concrvil,    Bl 

end  Hasell. 
Valk    &   Mudroek   Iron    Works,    13-» 

Hasell. 
COLUMBIA,  S.  C- 
V.   C.   Bradham.  1326  Mala  St. 
W.  H.  Glbbca  ft  Co..  904  Gervals  St. 
Palmetto    Iron    Works,    1S02    Lincolo 

St. 
Tozers  Engine  Works,    7U    Gervals 

St. 
GREENVILLE,  S.  C- 
Qreenvllle    Machine    Worka,      ZIS      B. 

Lawrence   St.. 
Palmetto  Iron  Works,  402  Rbett  Bt, 
BAU  CLAIRE.   WIS.- 
Eau  Claire  Mill  Supply  Co.,  Vtt  Sau 

Claire  Bt. 
MILWAUKEE,  WIS— 
The  Edw.    P.    Allis   Co.,    Clinton    St,, 

bet,  Florida  and  National  Ave. 
The  Filer  ft  Btowell  Co,.  Becher  and 


Zlemi 
Milwaukee   Machinery   Co.    (Ii 

W.   Water  St. 
O.  L.  Packard  Machinery  Co.,  133  W, 

Water  81. 
Vllter    Mfg.      Co.,      Clinton      St..    bet. 

Becher  and  Lincoln  Ave, 
Wisconsin    Machinery    Co.,      125      W^, 

H.  P,  Yale  &  Co.,  99  W.  Water  St. 


1«E 


The  Bucyrus  Co.,    South  Milwaukee, 

Wis. 
Jiflrey  Mfg.  Co.,   Columbus. 
RoblBB  ConTeylnc  Belt  Co.,  IS-Sl 

Park  Bow,  New  York. 
FANS. 
American     Blower     Co.,     Detroit, 

Hlcb, 
Backus  Mfg.  Co.,  174  Penn,  St.,  Nt™- 

ark.   N.   J. 
J.    B.   ft  J.   M.   Cornell,     New   York 

Clly. 
F.  N.  Crane,  179  Market  St.,  Newark. 

N.  J. 
C.   H.   Giftord   ft  Co.,     135  N.   3d   St., 

Philadelphia,   Pa. 
B.  F.  Sturtevant  Co.,  Boston,  Masa. 
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MaBaaohusettH    Fan.    Co.,    5J    State 

Bt.,   Boston,   Mass. 
Nordyke   A  Slarmon   Co.,   ludlnn- 

L,    M.    Rumsey   Mtg.    Co.,    St.    Loula, 

Ho. 
Seymour  &    Whlllock.    43    Laurence 

St.,  Newark,  N,  J. 
Somnier   Electrical     Co..     261   Market 
St.,    Newark.    N.    J. 

FEED  PIPITS. 

,    W.  l£lh  St.  1 


Vulca 


,   ChJca 


,  !11. 


n  Iron  Wrks, 

feisdeirs    for     peuble     and 
tube:  mii^s. 

Kent  Mill   Co..   5  Beekman   St..   New 

York,  N.  Y. 

FLAT  BOXES, 
C.  O.  Bortlett  A  Co.,  43-45  CentcF 

St..  ClevelBDd,  O. 
Morarke   A    niarimiB,   Jndlmiapo- 

■!■,  lad. 


Lane  &  Bodley  Co., 'Cincinnati,  O. 
Geo.   T.    McLauthlln  Co.,   120  Fulton 

St..  Boston,'  Maea. 
Morse,  Wllliamp  &  Co.,  Trust  Bldg,, 

Philadelphia,  Pa. 
Nordjke  &   Mbtiuob   Co.,  ladlan- 

Bjiolla,  Ind. 
J.  Noyes  Mfg.  Co.,  Buffalo,  N.  T. 
A.  Flamondon  iitg.  Co.,  SJ  S.  Clinton 

St.,  Chicago,  111. 
Robert  Poole  &.  Son  Co.,   Woodbury 

Sta.,  BaJrlmcH-e,  Hd. 
Reading  Foundry  Co.,  Reading,   Pa. 
Reeves  Pulley  Co.,  Columbus,  Ind. 
Chas.   Robs  &  Son  Co.,   lS-20  Steuben 

St.,  Brooklyn,  N.  Y.;  233  E.  German 

St.,   Baltimore,   Md. 
Sprout.  Waldron  &  Co.,  Muncy,  Pa. 
Vulcan     Iron     Works,     WlIkeBbarre, 

Pa. 
Walker  &  ElMott.   WllmlnBton.  Del. 
'Webaler  Mtg.    Co.,   lOTS  IV.   ISth 

St..    CIllCBRO.   III. 

T.    B.    Wood'8   Sons,   ChamberHburs, 


FORGI.XGS. 

Bethlehem  Foundry  &  Machine  Co., 
8.  Bethlehem,  Pa, 

GEIAKING. 
E.    P.    AlUs  Co.,    Mlli^Bukee.    Wis. 
C.  O.  Barllett  A  Co.,  43-4S  Center 

St.,  CleTeluid,  O. 
Baum'B   Brass   &   Model   Works,   313 

3d  Ave.,  Newark,  O. 
Bethlehem   Foundry   &   Machine  Co., 

South    Bethlehem,    Pa. 
Brown    &     Sharpe    Mfg.    Co.,    Provi- 
dence, R.   I. 
H.   W.  Caldwell  &  Son  Co.,  Western 

Ave.   and  I7th  St.,   Chicago,   Ills. 
J.   B.  &  J.  M.  Cornell,  26th  and  11th 

Ave.,  New  York. 
Geo.   V.    Cresson   Co.,  ISth   and   Alle- 

Stieny  Ave,,   Philadelphia,  Pa. 

Doftge  Wtg  Co.,  HlalinwBka,  Ind. 

Falls  Rivet  &  Machinery  Co.,  Cuya- 

liOKa  Falls,  O.,  and  20S  Fulton  St., 

N«w  York. 

Kraser  &  Chalmers,  W.  12th  St.  and 

Washtenaw  Ave.,  Chicago,  Ills. 
Oeneral    Electric    Co_     Soheneclady, 

N.   Y. 
aieason   Tool    Co.,   10   Brown's   race, 

Rochester.   N.   Y. 
Hill    Clutch   Co.,   Clevsland,    O. 
Holmes  &  Blanchard  Co.,  39  Charles- 
ton  St.,   Boston,   Mass. 
Holmes  &  Blanchard  Co.,  39  Charles- 
town.  Boston,  Mass. 
Horsburgh   &  Bcott.   ClevelantI,   O, 
The  Jeffrey  MIg.  Co..  Columbus,  O. 
E.   D-  Jones  &  Sons,  FlttaHeld,  Mass, 
Jones  &   LauKhlln.   Ltd.,   Pittsburg, 
Pa.,  New  Torh  &  Chicago. 


S.   Bethlehem,  Pa. 
Fraser  &  Chalraera,  W,  12th  St.  and 

Washtenaw  Ave.,  Chicago,  III. 
L.    M.    Rumsey   Mfg.   Co.,   St.    Loula, 

Mo. 

GRBA8E1  CCP9. 
Reeves  Pulley   Co.,   Columbus,   Ind. 
Rvbiua  Cvni- eying  Belt  Co.,  18-31 


The  AmerlcBB  Clay  Working  Mb- 


Co.,  E 


Bethlehem  Foundry  &  Machine  Co., 
So.  Bethlehem,  Pa.    . 

Geo.  V.  Cresson  Co.,  18th  St.  and  Al- 
legheny   Ave,,    Philadelphia,    Pa. 

NoFdyke  &  Mnrmun  Co..  IndiBn- 
apoUa.  lud. 

Rockwood      Mfg.      Co.,      Indianapolis, 

Sprout,  Waldron  &  Co.,  Muncy,  Pa. 
Whitney    Foundry     Equipment      Co., 

Harvey.  III.   (clay.) 

GRIT   MILLS. 
Krupp,  (Tlios.  PrOKser  A  S«n>,  16 

Gold  SI.,  Wew  York. 
Sturtevant     Mill       Co.,     Hnrrlaoo 

Sqnare,  Boaton.  Haaa, 


Reeves  Pulley  Co.,  Columbus,  Ind. 
Walker  &  Elliott,  Wilmington,  Del. 

HANGBRS. 
C.  O.  Bartl«tt  &  Co.,  43-411  Ceatcr 
St.,  Clef-eland,  O. 


;     COOJ^IC 


HOW  TO  HELP 
BUSINESS 

In  plans  for  building  up  business 
reputation — realty  the  first  essential 
step — and  for  getting  business,  the 
best  help  at  the  least  expense  is  in 
good  advertising. 

In  the  matter  of  advertising  we 
have  all  that  is  good. 

'Look  through  MUNICfPAL  ENGI- 
NEERING Magazine  and  you  will 
see  that  we  have  good  advertisers 
— we  don't  want  any  other  kind. 

The  service  to  tliem  is  so  good 
that  many  of  them  think  it  is  all 
they  need. 

If  you  seek  business  in  our  field 
you  need  our  help. 

In  our  field  we  know  what  we 
can  do.  We  don't  hesitate  to  say 
that  we  can  do  about  all  that  can 
be  done. 

We  cover  the  field  thoroughly, 
we  study  it  constantly,  we  are 
closely  in  touch  with  it  everywhere. 

Our  organization  embraces  the 
best  ability  and  the  most  thorough 


This  is  the  help  you  need — it  is 
the  kind  that  will  do  more  for  you 
than  al!  other  at  less  expense. 

Write  to  us  and  ask  us  what  we 
can  do  for  you — if  we  can't  help 
you  we  will  tell  you  so — if  we  can 
we  will  tell  you  how,  and  that  is 
what  you  want  to  know  if  you  are 
progressive  and  wide  awake. 

Municipal  Engineering  Co. 


See  What  Otliers  Say 
UoutOurSenlce 


Chlcaso,  III.,  Nov.  14,    ■ 


yonr  tXagilmt,  whldi  n- 
pcorcil  for  the  llrit  tine  la  tbe 
HoveBbBr  number,  aiiil  which 
save  a*  Ifae  bcnent  of  yoor 
■dvance  IntDn^HoB  bBHclIn 
Mrvloe.  Prom  thli  bolletla 
WB  Dbtelnetl  liilormBtliMi 
which  led  to  the  ule  of  two 


pron^ttDHt  wMfa  "whldi  re- 
tunu  have  been  realized,  and 
b»  to  eiprcM  Hir  appreci- 
ation at  your  naeazlne  ■■  an 

the  treat   help   which    your 

bulletin  lervlce  has  proved  to 

U*.    your*  very  Inily, 

McKELVEV  COIVCRETE 

MACHINERY  CO. 

Dm  Job  ThM  Hon  Than  lU- 


ChlcaSO,  III.,  Oct.  31,  191KI 
The  nunlcfpal 

Engineering  nagazlnc. 

DcarSlri:  Tfaeflntofjan 
uary  laat.  we  placed  an  ad 
vertlaement  In  your  Haga 
line,  and  also  sub»r1bed  ti 
aame.  Believing  thai  credl 
■hould  be  given  when  due 
wedealreto  write  and  advla 

throngb  the   advance  lotor 


and  In  tact,  we  have  tec 
throogh  your  Hagazlne 

Rb  orwhich  we  knew  i 
g  before,  which  more 
repay!  us  for  the  caat  o 


terlal  and  feelinc  that  poial- 
bly  you  have  the  aane  deaira 
In  thl>  line,  we  write  you  aa 
above.  11  thla  U  of  any  aerv 
Ice  lo  you  you  are  at  liberty 
to  make  uae  of  It. 

Your*  truly. 
THE  CLEVELAND  5TONB 


ih,Googlc 
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1  Foundry     &  Machine  Co., 


H.  W,  Caldwell  &  Son  Co..  Western 

Ave.  &  nth  St.,  Chicago,  111. 
CbnniberB  Bros.,     SSd     St.     b«lo<n 

lAn  vaster       Ave.     Pblladelpbla, 

Ph. 
Dodse  Wtg.  Co..  MlabBWBka.  Ind. 
EYaser    &    Chalmers,    W.    12lh   St.    & 

Washtenaw  Ave,,    Chii.ago.    111. 
Hill  Clutch  Co.,  Cleveland,  O, 
The  Jeffrey  MIr.  Co.,  Columbus,  O. 
Nordrke  A   Mnrinon  Co.,   Indian' 

Reeves  Pulley  Co..  Columbua,  Ind. 
ChaH,   Robs  &  Son  Co,,  1520  SCeuben 

St..  Brooklyn,  N.  Y. 
Walker  &  Eliott,  Wilmington,  Del. 
Webster    Mttc.    Co..   1075-I09T   W. 

IB  lb  St.,  Chlcaso,  III, 


€»,.      Detroit, 
Mlcb. 

Buffalo    Forge    Co,.    Buffalo,    N,    T„ 

and  26  Cortlandt  St„  New  York, 
Contractors-  Tool  Co.,  118  8.  «h  St., 

Phlladelnhla.  Pa. 
National    Blower    Co.,    17th    and     St. 

Paul    Ave.,    Milwaukee,    Wis. 
New   York   Blower   Co..    Bueyrus,    O. 

39  Cortlandt  St.,  New  York. 

B.  F.  Slurtevant,  Jamplca  Plain  Sta- 
tlon.   Boston.  Maes. 

HOISTING  MACHINERY. 

American  Hoi  at  &  Derrick  Co.,  904 
Hennen  Bldg.,  New  Orleans,  La. 

ESorle  C.  Bacon,  Hnvemeyer  Bids. 
New  York.  N.  Y. 

C.  O.  Barllett  A  Co.,-  43'4S  CeAter 
St.,  Clevelaud,  o. 

Borden  A  Selleck.  48-50  Lake  St., 

Cblcasv,  111. 
Brown    Hoisting    &    Conveying    Co.. 

Cleveland.  0„  and  Pittsburg.  Pa. 
Contractors'  Plant  Mfg.  Co.,  Boston. 


Kxeter  Machine  Works,  13!1  Chemical 

BldB.,    St.    Louts.    Mo, 
The  a.  Plory  M(k.  Co.,  Bangor.  Pa. 
Fraser  &  Chalmers,  38  Washtenaw 

Ave.  Chicago,  111. 
Geo.    I.   Fritz   Foundry   &   Machine 

Co.,  2008  S.  3d.  St.  Louis.   Mo. 
Gordon  Foundry  &  Machine  Co. 
Tke    C.   S.   HHPrlit  Co.,  Rome,  N.  Y. 
The  Hayward  Co.,  97  Cedar  St.,  New 

York.  N,    Y. 
Houser    Elevator    Co.,    314    E.    Water 

St.  Syracuse,   N,   T. 
Howard   Iron   Works.   Chicago,   Cor. 

Granger,   Buffalo.   N.  Y. 


I ngersoll -Sergeant  Drill  Co.,   BoatOD, 

Jeffrey  Mtg.  Co.,  Columbus,  O. 
Mc3?a    P.    Johnson    Machinery    Co., 
715   N.    2d,    St.    LoulB.    Mo. 

son   Btdg..   Cleveland,    O. 
Kansas   City    Elevator   Mtg.    Co..   IIB 

W.  19th  St..  Kansas  City.  Mo, 
Kvyxtone  Elleetric  Co.,  Brie,  Pa. 
Lldgerwood  Mfg.  Co.,  9«  Liberty  S(, 

New   York,    Boston.   Mass.,    406  Ca- 
nal St„  New  Orleans. 
Lord.   Bowler  &  Co..  39    Center     St.. 

Cleveland,  O, 
Volney   W,    Mason   &   Co,,    Lafayette 

St.,   Newport.   R.   1. 
Geo,   T.   McLauthlfn   Co.,    120  Fulton 

St,.  Boston.  Mass, 
NoFdyke  *  Marnion   Co..  Indlan- 

npollB,  Ind. 
Otis    Elevator     Co,,    112     Church   St„ 

Buffalo,  N,  Y, 
D.    W.    Pratt,     211     Lucas     Ave,.   St, 

Louis,   Mo. 
Ranaome  &  Smltb  Co.,   IT-lS  »tb 

81.,  Brooklyn,  S.  Y. 
Rand  Drill  Co.,   100  Broadway.  New 

York.   Monadiioek  Bldg,,  Chicago, 
Riverside   Iron   Works.    Central   Ave. 

&  4th  St,,  Kansas  City,  Mo. 
Robin*  Coaveyinir  Belt  Co.,  18-21 

Park  Row,  Ke^  York. 
L,    M,    Bumsey   Mtg.   Co,,   806  2d  St,. 

St,  Louis.  Mo. 
Weber    Gas   &   Gasoline   Engine   Co„ 
a  S.   W,   Boulevard,   Kansas  City, 


Mo. 


HOPPERS. 


F  Co..  Bncyrao,  O. 

m      Foundry      &      Machine 
Company,  South  Bethlehem,  Pa, 
The  Bon  not  Company,  Canton,  O. 

Fraaer  &  Chalmers,  12lh  &  Washte- 
naw Ave,,  Chicago,  and  80  Broad- 
way, New  York. 

Gates  Iron  Works,  Elston  Ave,  ft 
Bloomlngdale  Road.  Chicago,  111, 

Wm,    F,    Mosser    &   Son,    Allentown. 


Reeves   Pulley   Co,,   Columbus.    Ind. 
F.   L.   Smldth   Jt  Co.,     ttO     Maiden 
Lane.  Kew  York, 

Vulcan     Iron     Works,     WUkeabarre. 


A    Co.,    06    aUIdCM 


;,  Google 
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Bto  we -Puller    Co.,    8u[>erlor    BIdg., 
Cleveland,  O. 

LUCOHOnVElS,    SHALL. 

Baldwin    Locomotive   Works,    600   N. 

Broad  St.,   Philadelphia,    Pa. 
■W.  J.  Carlln  Co.,  Lewis  Block,  Pltts- 

Jeffrer  Mtg.  Co.,  Columbus.  O. 
Arthur    Koppel,    £8    Broad    St..    New 

York. 
C.   W.   Leavltt  &    Co.,   IS  Cortlandt 

St.  New  York. 
H.  K,  Porter  Co.,  B31  Wood  St. 
Stearna  Ufg.  Co.,   Erie,  Pa. 
Vulcan  Iron  Works,  Wllkeabarre,  Pa. 
WestliiKhouBe    Electric   &    Mfg.    Co., 

Pittsburg,    Pa. 

LUBRICATORS. 
Hoblna  ConTfrliiK  Bell  Co.,  18-91 
Pnrli  R»w,  New  York. 

L   M.  Ruraaey  Mfg.   Co.,   St.   Louis, 


MAGIVEITS. 


8td>heo  H.  Kro 

ODtfa   SI.,  Jem 

Kardrke  A  Mm 


I.  113-1  IS  Flrm- 

'  City,  H.  J. 

ion   Co.,   iBdlBn- 


Sprout,  Waldron  &  Co.,  Muncy,  Pa. 

MUCH  A  NIC  AL  DRAFT. 

(Bee  Blito  Blonen.) 

AmeFtcnn    Blower     Co.,     Detroit, 

Mtcli. 
The     American     Stoker     Co..     Weld 

Bldg.,  Boston,  Mass. 
C.    H.    Glfford   &   Co..  135   N.   3d   St.. 

Philadelphia,  Pa. 
National    Blower    Works,      ITth      St. 

&  St.  Paul  Ave.,  Milwaukee.  Wis. 
B.  P.  Sturtevant  Co.,  Jamaica  Plain, 

Boston,   Mass. 

MBCHANICAI,  STOKERS. 

The     American     Stoker     Co.,     Weld 
Bldg.,  Boston,  Mass. 


Samuel  Cabot,  TO  KIlby  St..  Boston, 
Mass. 

Wm.  Wirt  Clarke  &  Son,  llE  Gay 
St.,  Baltimore,  Md,  . 

Cleveland  Iron  Ore  Paint  Co.,  Cleve- 
land,   O. 

Fiske  &  Co.,  IM  Devonshire  St.,  Bos- 

S.  h!  French  &  Co.,  York  Ave.,  «U» 
&  CallowhUI  Sts..  Philadelphia,  Pa. 
Hosate  Icon  Ore  Paint  Co.,   Osdena- 


OVBHHEAD  TRACK. 

New  JM^ey  Foundry  ft  Machine  Co., 

»  CorUandt  St.,  New  York,    N.   T. 
O.    L.    Stuebner    Iron    Works.    162    3d 

St.,  Long  Island  City,  N.  Y, 
WUooi  Mfg.  Co.,  Aurora,  111. 

PAOKDRS. 
Barnard    &   Leas    Mff^  Co.,    Mollne, 

III. 
O.  O.  BarlleM  &  Co.,  43-45  Center 

St,  Cleveland,  O. 
W.  D.  Dunnlnft.  Syracuse.  N.  Y. 
Tlie  9.    Howea  Co.,   Sll-ver   Creek, 

n.  T. 

The   Invincible     Grain     Cleaner   Co., 

Silver  Creek.  N.  Y. 
Nordyke  A   Harmim  Co.,   Indian- 


The 


mdway, 


:    F.    Abbe    Mfg.    Co. 


aaa 


The  Bonnot  Co.,  Cnulou.  O, 

Robert     Delarue     &     Co.,       Dieppe, 

Kroppe  <Thoa.  Prosser  A  Soa),  IB 
Gold  St..  New  York,  N.  Y. 

John    Mt-Gllncy,    81    Fulton   St..    New 
York.  N,   Y. 


C»ln 
Hen-  York. 


:    Co.,    6«    Moiden 


The   Bonnnt  Co..   Cnn 

W.  D.  Dunning,  Syracu 
Hordyke  tft    Marmon 
anoltB,  Ind. 


E  MILLS, 
(See  Blao  IIhII  HIIIb,  Tube  Hillii.) 
C.  O.  BartleK  A  Co..  43-4B  Center 

Bpthlehem  Foundry  &  Machine  Co., 

So,    Eethkhem,  Pa. 
The  Bonnot  Co.,  Canton,  O. 


Thomas  Moulding  Company.  1007 
Chamber  of  Commerce  Bliig.,  Chi- 
cago,   111, 


Philadelphia,  Pa. 
NoFili-ke  A   M> 
■poll*.  Ind. 
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POWEUt  TRANSMISSION. 

E.   P.  Allla  Co.,   Milwaukee,   Wis. 
Bonlen  A  Selleclc  Co.,  4H..S0  Lalce 
St.,  CUvaKu.  III. 

—  ■  "    Malleable    Iron   Co,,    Detroit, 


Mich. 

H.  W.  Caiawell  &  Son  t 
Ave.  &  ITth  St.,  Chicago,  III. 

Colo  M(g,  Co,,  I^keport,  N.  H. 

Geo.  V.  Cresaon  Co.,  in  Liberty  St., 
New  York;  18th  St.  &  Allegrheny 
Ave.,  Philadelphia,  Ph.. 

F.  M.  DavlB  Iron  Works  Co.,  Den- 
ver, Col, 

I>odK«  aifK.  Co.,  MlBhnwakn,  Ind. 

irUU«c  UiiKliieeFinK  Co.,  lZB-127 
S.  lltb  St.,  Phtladelphin,  Fn. 

Falls  Rivet  &  Machinery  Co.,  Cuya^ 
hoga  PallB,  O.,  and  226  Fulton  8t., 
New  York, 

Fraser  &  Chalmers,  W.  12tb  St.  & 
Washtenaw  Ave.,  Chicago.  Ill, 

Hill  Clutuh  Co.,  Cleveland,  O. 

Holyoke  Machine  Co.,  Holyoke.  & 
WoTceater,  Mass. 

Jeffrey  Mtg.  Co.,  Columbus,  O. 

Jones  &  Laughllna  (Ltd.),  plttsburs, 
New  Tork  &  Chicago. 

Ker*t»ue  EIleGtrto  Co.,  Erie.  Pa. 

IJnk  Belt  Engineering  Co.,  Nice- 
town,,  Philadelphia,  Pa..  &  19  Day 
St.,  New  York. 

Link   Belt   Machinery    Co.,    Chicago, 

in. 

Oeo,   T.   McLanthlln   Co.,  120  Fulton 

St.,  Boston.  Mass. 
Nordyke  &  Manuon   Co..  Indlaa- 


walk. 
Robt.   Poole  & 


Works   Co.,    So     Nor- 


Park  Row,  JTen  York. 

'Wm.  Sellers  &  Co,  (Inc.),  Ifiiw  Hamil- 
ton St.,    Philadelphia.    Pa. 

Walker  &  Elliott,  Wilmington,  Del. 

IVebater  MIg.  Co..  IU7S  W.  ISth 
St.,  CklcsKO,  Itl.,  3S  Dey  St.,  New 
Yark. 

Weller  Mfg.  Co.,  IlB-;36  North  Ave., 
Chicago,  III. 

Wlckes   Bros..   Sflninaw,    Mich. 

Wolf    Co.,    Chambersburg,    Pa. 

PUG    MII.I.9. 


The  Boniiot  Co.,  Canton.  O. 
Chambera  Broa.   Co..  S2d   St..   be- 
low   LaDcaatev    Ave.,    Plailadel- 

E,  M.  Freese  &  Co..  Qatlon,  Ohio, 


Aultman  Co.,   Cannon,   O, 
C.  O,  BaMlett  A  Co.,  4S-4S  Center 
St.,  Cleveland,  O. 

Bethlehem    Foundry   4    Machhie   Co., 

H.  W.  Caldwell  &  Son  Co.,  Western 
Ave.  and  17th  St.,  Chicago,  III. 

Ckambera  Broa.  Co.,  5Zd  St.  below 
Lanoaater  Ave.,  Philadelphia, 
Pa. 

Geo.  v.  Creason  &  Co.,  18th  and  Alle- 
gheny Ave.,  Philadelphia.  Pa.,  and 
HI  Liberty  St.,  New  York. 

C rowel  1  Clutch  &  Pulley  Co.,  West- 
field,   N.  Y. 

Dodse  M(K.  Co.,  Mlihawaka,  lad. 

The  Elaatern  Haohlaery  Co.,  Nei* 

Exel«r     Machine     Works.     PIttstoa, 

Pa, 
Falls  Rivet  &  Mchy.  Co..  eS  Purchase, 

Boston.  Mass. 
Fraser  &  Chalmers,     W,     IZth     and 

Waahtenaw    Ave.,    Chicago.    Ills. 
Hill  Clutch  Co.,  Cleveland,  O. 
James  Hunter  Machine  Co.,  70  KIlby 

Boom  67.  Boston,  M^es. 
Chas.  J.  Jager  Co..  174  High,  Boston, 

The  Jeffrey  Mfg,  Co.,  Columbus,  O. 
W.  A.  Jones  Foundry  &  Machine  Co., 

58  8.  Jefferson  St.,  Chicago.  111. 
Jones   &   Laughllns,    Ltd.,    Pittsburg, 

New  York  and  Chicago. 
Geo.    P.    McLauthlln   Co.,    130   Fulton 

St.,  Boston.  Mass. 
Nordylce  £   Harmon  Co.,  Indlan- 

apolla,  Ind. 
A.  Plamondon  Mfg.  Co.,  59  S.  Clinton 

St.,   Chicago,   111. 
R.  Poole  &  Son  Co.,  Baltimore.  Md. 
Eeevea  Pulley  Co.,  Columbus,  Ind. 
Robins  Conveying  Belt  Co.,  13-21 

Park  Row,  New  York. 
Chas.  Ross'&  Son  Co.,  16-20  Steuben 

St.,  Brooklyn,  N.  Y. 
Sprout,  Waldron  &  Co.,  Muncy,  Pa. 
Union  Machine  Co.,  Worcester,  Mass. 
Walker  &  Elliott,  Wilmington,  Del. 
Webster   Mtg.    (u.,    in7S-1007   W. 

15th  St.,  ChlcaKo  111. 
Weller  Mtg.  Co.,   11S-12S  North  Ave., 

Chicago,  111, 
T.   B,  H'ood'a     Son.i,     ChamberalmrK, 

Pa. 

prtvBRiKHRs. 

<See  also  Urlntllnfc  Mnehlnery.) 

Max    F.    Aljbt    Mf,^.    Co ,    218   Broad- 


Brooklyn,  N.  Y. 


i.Cooj^lc 
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'eld  StUwell-Blerce    &     Smith- VaUe  Co . 


Bldg.,    Boalon,   MaBs. 
AnderBon        Foundry        &        Machine 

Worka,   Anderson.    Ind.    (Clay.) 
O.  O.  Bartlrtt  &  Co..  43-4S  Crnler 

St.,  nevelmiil,  O. 
BordcD  A  SclloPk  Co..  48-SO  Laic* 

St..  ChlpOKo.  III. 
Itmillv]-  Pnlverlner  Co.,   »Z   Slate 

St..  BoBlQU.  Ma  Ml. 
The  BonntM  Co.,  Caatoa,  O. 
Ohamberii    Broth  cm    Co.,    52d    St. 

below    LancBBler      Ave.,    Phlla- 

•lelshlu.  Ph. 
J.  C.  Clark,  Box  535.  Atlanta.  Ga. 
C.    H.   Glfford   &  Co.,   Mgr..  135  N  3d 

St.,   Philadelphia.  Pa. 
The  Hayward  Cc,  97  Cedar  SI,.  New 

York.  N.  y. 
The  Jeffrey  Mtg,  Co.,  Columbus,   O. 
KenI    Mill   Co.,    B   Beekman    SI      New 

York,  N.   Y, 
Stephen   R.  Kroin,  11.^  Flrmouth 

St..  Jemer  Clly,   Bi.  j. 
Krnpp  (Thou.  Pnurner  A  Son),  IB 

Gola  St.,  Mew  York,  N.  Y. 
Geo.    T.   Mel-authlln  Co.,  120   Fulton 


M,     A.      Nebel,     14     Dunham     Place, 

Brooklyn,  N.  Y.   (Clay). 
Newark      Pulverizing       Works,        132 

Passaic  B!.,   Newark^  N.  J, 
Newell    MtK.    Co.,    149   Broadway, 

New  York,  N.  Y. 
Raymond  Impact  Pulveriser  Co,.  Mo- 

nadnock  Blk,,  Chlca 


(Clay). 


Co., 


9  Pulley  Co.,  Columbus,  Ind. 
RoblnB  ConveylD);:  Bell  Co..  IS-31 
Park  Row,  Mew  York,  N.  Y. 

Shulz-O'Nell  Co.,  Minneapolis,  Minn. 
F.    I..    Smidth    A    Co.,    6H    Maldea 

Lane.   New   York. 
St  ed  man '3      Foundry      &        Machine 

Works.  Aurora.  Ind.  (clay). 
B.  F.  Sturtevant  Co.,  Boston,  Mass. 
Stnrtevnnt      Mill      Co.,      Harriaon 


Walker  &  Kliot 


Wilmington,  Del. 
■West   PnlverlcinK     Mai-htiie     C«.,- 
2a0  Broadway,  New  York. 

Wftherl]]    Separating    Co.,    90    Fergu- 
son.  Newark.   N.   J. 
The  Williams  Potent  Crusher  &  Pul- 


aUARRY  MACMIKJBBY. 

M.  C.  Bullock  Mfg.  Co.,  1170 
L.ake   St.,   Chicago.    III. 

The  Bseter  Machine  Works, 
"■■    mlcal   Bldg.,   St.   l^uia.   Mc 


Co..  Boston. 
,'.    Co..   715-i; 


H.  H.  Harve.  . 
Boston,  Mass. 
I nger  sol  1  - Sergea 

Moses  P.   J  ohm 

N.  ad.  St.  Lou 
Lord,    Bowler   &   Co.,    39   Center  St., 

Cleveland.   O. 
D.   W,   Pratt.  211-213  Lueas  Ave..  SL 

Louis,   Mo. 
Rand  Drill  Co..  1311  Chemical  Bldg., 


Bethlehem  Foundry  i 
S.  Beihlehem,  Pa. 

Fraser  &  Chalmers,  1 
Washtenaw    Ave.,    C 

Walker  &  Elliott.   Wl 


ROCK  DRILLS. 

F.  AlUs  Co.,  Milwaukee.  Wis. 

I  Home  Insurance  Bldg..  Chi- 
«-,  ill. 
Tsoll-Sergear 


:    Drill    Co..    Boston, 

Wm.    Hasenzahl.    315    E,    2d.    Cincln- 

Jackson   Drill  &  Mfg.   Co.,   17M  Lari- 
mer St.,   Denver,   Col. 
Moses    P.    Johnson    Mchy.    Co.,    715.17 


KInse 


4th. 


Clnclnr 
Arthur   Kirk     &     Bon     Co.,    910    Du- 

quense  way,   Pittaburg.    Pa. 
New  Era  Electric  Drill  Co.,  1763  Blake 


Rand  Drill  Co.,  New  York  City. 

L.  M.  Rumsey  Mfg.  Co.,  KBG-SSO  N.  2d. 

Geo.   H.  Sampson.  147  Pearl.  Boston. 


Key  atone  EUectrlc  Co.,  ISrte,  Pa. 


ROLLBR  MILLS. 
(See  alM  Pnlverlaeri 

ser  &  Chalmers',  W. 
ashtenaw  Ave.,  Chicago, 
is  Iron  Works,  Elston 
□omlngdale  Road,  Chicag 


Google 
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Stephea  R.  Kron,  113-118  Plrm- 

OBtk  St..  J«riier  City.  N.  J. 
N or d rite   £   Marmoa   Cd.>   Indlna- 

Hflymond  Bros'.  Impacr  Pulveriser 
Co.,  3402  Monadnock  Block,  Chi- 
cago,   111. 

ROPB    DRIVES. 

Aultman   Co.,   Canton.   O. 

Barnard  &  Leas  Mfg.     Co.,     Mollne. 

111. 
C.  O.  Bnrtlelt  A  Co..  4.1-45  Center 

St..  Clei-clanil.  O. 

A.  T.  Brown  &  Co.,  Elizabeth,  N.  J., 
&  25  Day  St.,  New  York. 

H.  W.  Caldwell  &  Son  Co.,  Western 

Ave.  &  17th  St.,  Chicago,  111. 
DodKe  MfK.  C«..  MlalutTrBka,  lud. 
Hill  Clutch  Co..  Cleveland.  O. 
Jeffrey    Manufacturing    Co.,    Colum- 
bus, Ohio. 
Link    Belt   Machinery    Co,,     39th      St 

Stewart  Ave.,  Chicago,  111. 
Kordyke  &.   Marmon   Co..   Indian- 
Reeves  Pulley  Co.,  Columbus,  Ind. 

B.  F.  Starr  &  Co.,  Baltimore,  Md. 
Webster  Mtg.  C<h,    107B-I007    W. 

i;illi  St..  ChlPBKU.  III. 

Weller  Mfg.  Co.,  118-126  North  Ave., 
Chicago.   111. 

T.  B.  Woods'  Sons.  Chambersburg, 
Pa. 

SCALES. 

Borden  A  Selleck.  4R-BI>  IdUce  St.. 
Clilvaiio.  III. 

Cook  Weighing  Machine  Co.,  Sellers- 
burg.   Ind. 

The  Palrtiankii  Co..  311  Broad- 
war.  Ken  York,  N.  V. 

SCOOPS. 

Central  Stamping  Co.,  !S  Cliff  St., 
New  York. 

The  Contractors'  Tool  Co.,  118  S.  fith 
St.,  Philadelphia,  Pa. 

Hussey.  Benns  &  Co.,  Ltd..  Pitts- 
burg, Pa. 

Nord>ke  &  Harmon  Co..  Indlan- 
■lioliii.   Ind. 

St.    Louis     Stamping     Co.,   St,   Louis, 


BCHEEXING  MACHINraRY. 
Eiarle  C.  Bacoa,  Ilaveinerer  Bids.. 

Sew  Vork.  v.  Y. 
C.  O.  Bartlett  &  Co.,  43-48  Center 

St.,  Cleveland,  O. 


III. 

Fraser     &     Chalmers,    IZth    St.    and 

Wa^lfnaw   Ave..    Chicago.    111. 
Gates  Iron  Works,  Chicago  and  New 

York. 
The  Jeffrey  Mfg.  Co.,  Columbus,  O. 
Kent   Mill   Co.,  5  Beelinian    St.,    New 

York,  N.  Y. 
Stephen   R.  Krou,   113-llB  Plyn- 

onth  St.,  Jerier  Citr.  N-  J- 
Sar<!vke   «   Marmun   Co.,  Indlan- 

Sturtevant     Mill       Co.,     Karrlaon 
Siinare,  BoatoB,  U«ss. 

W.   8.   Tyler  Co.,    Cleveland,    O. 

Walker  &  Elliott.  Wilmington,  Del. 

Western    Wheeled   Scraper   Co.,  "Au- 
rora. 111. 

SEPARATORS. 

The  Bonnot  Co.,  Canton,  O. 

Jeffrey    Manufacturinf:      Co.,    Colum- 
bus,  O. 

Kent    Mill      Co.,      5      Beekman,    New 
York,   N.   Y. 

Stephen  R.  Krom,  1>3-11D  Plym- 
onlh  St..  Jeraer  Clly.  N.  J. 

Nordj-ke  A   Marmon  Co.,   Indlan- 


Sqnf 


Mill      Co.. 


5HAFTIKG. 

1  Pulley  Co.,  1S4  Wash,  St., 
Chicago,  III. 

American  Tool  &  Mchy,  Co.,  109 
Beach  SI..  Boston,  Mass. 

C.  O.  Bartlett  A  Co.,  4S-4B  Center 
St..  Cleveland.  O. 

Bethlehem  Foundry  &  Machirie  Co., 
S.  Bethlehem,  Pa. 

H,  W.  Caldwell  &  Son  Co.,  Western 
Ave..  Chicago. 

Chamhera  Bros.  Co..  RZd  St.,  be- 
low Lancaater     Ave,,    Pblladel- 


FOR  SCREENING  CEMENT 

The  PERFECT  CLAY  SCREEN  Is  Just  as  applicable  as  It  Is  for 
clay.     Over  100  now  in  use.     W^'fe*    For  particulars  address 

DUNI.AP   MFG.  CO.,  Bloomlnston,  III. 

I  Cooj^lc 


DIREOTORr  OF  AMERICAN  CEMENT  INDUSTRIES. 


Com[«eas«<1    Steel    Shafting    V/ 
393  Dorcheater,   Buaton,   Masa. 

Co-Operatlve      Foundry     Co.,    8 
cor.  Congresa  &  Eth,  Detroit,  Mich, 

Geo.    V.    Cresson   Co.,   IBth     &     Alle- 
ghany Ave.,  Detroit,   MIeh. 

Daly  &  Anderson,  51  B.  Clinton.  Ctal- 


I,  111. 

F.  H.  Davia  &  Co.,  53  Stale  Bt. 
E.    A.    De.ano,   60.B6  S.    Clinton,   Chi- 

Dodse  Ufic  Co.,  Mill 
lee-eS   S.    Clinton     St.,    ChloKKO, 
ni,|  13T  Furrhnne,  Boatoa,  Hbbb. 

J.  B.  Dutton,  1026  S 

trolt,  Mich. 
Falnnount    Machine    Co.,    ZlOt    Wood 

SL,  Philadelphia. 
Falls  Rivet  &  Mchy.  i 

chase  St..  Boston. 
Dana  Fits  &  Co.,  110  North,  Boston. 

Mass. 
Arthur  C.  Harvey  Co,,  116  Purchase, 

Hill   Clutch   Co..   Cleveland,   O. 
a.  &  A.  Hodson.  226  Arch  St.,  Phila- 
delphia.   Pa. 
Holmes  &  Blanchard  Co.,  S9  Charles- 


L,    U    1 


,   B7  Sudbuty,   Bos- 


E.  F.  Houghton  &  Co.,  240  W.   Soi 
erset   St.,    Phlladelidiia, 

J,    Hunter    Mchy,    Co,,    70  Kllby   S 
Boston,  Mass. 

The  Jeffrey  Utg.  Co.,  Columbua,  O, 

Milwaukee  Rice  Machinery  Co.,  1C6 
W.  Water  St,,  Milwaukee,  Wis, 

Geo,  T,  McLauthlln  Co.,  120  Fulton 
St.,  Boston.  Mass. 

Nffrdrkt!  A  IHnrnion  Co.,  Inalan- 
apollii,  iBil. 

Purvea  Machinery  &  Iron  Cii,,  South 
&  Water  Sts,,  Philadelphia,  Pa, 

Reeves  Pulley  Co.,  Columbua,  Ind, 

J,  &  a.  Rich,  m  N,  flth  St..  Phila- 
delphia,  Pa. 

J.  Roberts  &  Co,,  137  Portland,  Bos- 
ton,  Maaa. 

Roberts  Poole  &  Son  Co,.  Woodburj 
.Sta.,  Baltimore,  Md,;  233  E.  Ger- 
man St..  Baltimore.  Md. 

Roblna  CUnTeylni;  Belt  Co.,  13- 
ai  Park  Row,  IVevr  York.  N.   Y 

Charles  Ross  &  Son  Co.,  16  Steu- 
ben St.,  Brooklyn,  N,  Y, 

L,   M,   Rumsey  Mfg.  Co.,  St.   Louis, 


1  Lincoln,  Boaton. 


Mo. 
Seelye  Mtg.  Co., 


Sprout,  Waldron  &  Co,,  Muney 
Chfts,  A,  Strellnger  &  Co..  110  Bates 

St„    Detroit.    Mich. 
Walker  &   Elliott,   Wilmington,  Del, 
Wehater  ItlfK  Co.,     10re-l«70    W. 

IKtb  St..  ChlCBKO,  III. 


PraafT  &  Chalmers,  W,  12th  &  Wash- 
tenaw Ave,,  Chicago,   III- 

JelTrey  Manufacturing  Co..  Colum- 
bua,  O, 

Geo.  T.  McLauthlln  Co.,  120  Fulton 
St,,  Goaton,  Mass, 

Nordrke  A  HarmOD  Co.,  Indlan- 
-    npolla,  Ind. 

Reeves  Pulley  Co,,  Columbus,  Ind. 

Ia  M.  Rumsey  Mfg.  Co.,  St,  L«uls, 
Mo. 

Walker   £  Elliott.   Wilmington.    X>el. 

SPDED  BBOULATOnS. 
COller  EnarlneerlM^  Co.,  IBB-XST 

9.  llik  9t,,  Phlladelykla,  Pb. 
KerMone  Saeetrlc  Co.,  Brie,  Pa,  ' 

ReeveB  PuUi^y  Co.,  Columbus,  Ind. 

SPOliVING. 
Iloda;e  Mtg.  Co.,  Hlakawaka,  Ind. 

Fraser   &    Chalmers,    W,    12th   St.    & 

Washtenaw  Ave,,  Chicago,  III, 
Walker  &  Elllctt,  WllmlnEton,  Del, 
debater   M(v.    Co.,    lOTS-lOOT    W. 
IBth  St„  ChIc*«o,  ni. 


9t„  Cleveland,  O. 

Bethlehem    Foundry   &   Machine  Co.. 

S.   Bethlehem.   Pa. 
H.  W.  Caldwell  «  Son  Co.,  Western 

Ave.    and   ITth   St„    Chicago,    111, 
Dodce  Mtg.  Co.,  Mlabavraka,  ind. 
The  Jeffrey  Mfg.  Co.,.  Columbus.   O. 
NoKdyke  A   Harmon  Co.,  Indtiui- 

apolla,  Ind. 
Reeves  Pulley  Co.,  Columbua,   Ind. 
Walker  &   Elliort,  Wllmlnfton.   Del, 
^Vebater    M(k.    Co.,    10rB-l»9T   ^. 

IRtk  Sl„  CbieBKo,  III. 

STACKS. 

The  Contractora'  Tool  Co,,  U8  S,  Gth 

SI„    Philadelphia.    Pa. 
Fra?er   &    Chalmers,    W.   12th   &    Wash 

tenaw  Ave,,  Chicago,  111, 
Vulcan  Iron  Worka,  Wllkesharro,  Pa. 


ST  BAM  TRAPS. 


J,    B.    Sl   J.   M,    Corneli,    New   York 
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MACHINERY  AND  SUPPLIES  FOR  CEMENT  PLANTS. 


Groton  Bridge  &  Mfg.   Co.,  Groton, 

N.   T. 
The  Structural  Iron  feSteeE  Co.,  Bal- 


SIII.PHATB  OF  I.IHE:. 

J.  B.  KJng,  1  Broadway,  New  York. 
SUPBRHB  ATEIR  8 . 

The  Babcock  &  Wilcox  Co..  29  Cort- 
landt  St..  Nen  York. 

SL'PPLIBS. 

Bethlehem   Foundry    &    Machine   Co., 

8.  Bethlehem.  Pa. 
Roblna  CoBvertnK  Belt  Co.,  13>S1 

Park  Row,  Hew  York. 

SV!  ITCHBOARDS. 
D'Oller  EmKlneeElnr  Co.,  IM-IZT 

B.  llth  St.,  PfallBdelpbIa,  Pa. 
Kcyatone    Elleclrlo   Co.,   Brie    Pa. 


Tlie  American  Clar  n'orkluK  Ha- 
The  Bannot  Co.,  teuton,  O. 


wa>^,  N.  Y.|  18  Llvht  St.,  Balti- 
more, Hd.)  e04  Cannl  St.,  New 
l>rleiuia.  La.;  210  Main  St.,  Buf- 
falo, N.  Y.;  304  Broailwar,  Al- 
bauT,  N.  Y.|  701  Arcb  St.,  Phlla- 
delphla.  Pa, I  »0  3il  Ave.,  PlttH- 


t  Co.,  Cliicasa, 

T.  Olaen  &  Co.,  509  N.  I2th  St. 
Rieble    Bros'.    Testing    Machine    Co.. 

1424  N.  9th  St.,   PhUadelphla,  Pa. 
Wnv  9?llera  &  Co.,  1600  Hamilton  St., 

Phllartelphla,  Pa. 
TIGUTENBRS,  BELT  AND  ROPE. 


O.  O 


■  rtlet 


ntei 


Clev  eland,  O. 

Fraser  &  Chalmers,  W.  12th  St.  and 

Washtenaw  Ave..  Chicago,  HI. 
NordTlie  &   MnrmoB   Co.,  Indlon- 

Reeves  Pulley  Co.,   Ccjlutnbus,   Ind. 
Walker  &  Elliott,  Wtlmtngton,  Del. 


Eterle  C.  Bacon.  Haveme^er  Bids, 
New  York,  K.  Y. 

Jeffrey    Manufacturing    Co..    Colum- 


TOOLS  FOR  CKMENT  WORKERS. 

The  Contnictora'  Tool  Co.,  118  S. 
«th  St.,   Philadelphia.  Pa. 

Ideal  Tool  Co.,  Indianapolis.  Ind. 

Isaac  Commons,  River  View  Heights, 
Hamilton,  O. 

RaBBome  «  Snitli  Co.,  lT-19  Otli 
St.,  Brookirn,  N.  Y. 

Orr-lAckelt  Hardware  Co..  SO 
State  St.,  Cbleavo.  lull. 

TOOLS    FOR   TESTING    CEllBNT. 

The  Fairbanks  Co..  311  Broad- 
way, N.  Y. 


PLANTS  BLBIJTRIC. 
D'Oller  DnKtBcerlDo:  Co.,  123-127 
S.  Ilth  St.,  PhlladelKblB,  Pa. 

Jeffrey    ManutBctuiing  Co.,   Colum- 


TRUCKS. 

Borden  &  Selleck  Co.,  48-BO  Lake  St., 


Chlca 


,  111. 


New  York!  Pliiladelphia,  Pa.| 
Boaton,  Mus.;  Baltimore,  Hd.) 
Albany,  N.  Y.|  New  Orleaaa,  Lb.( 
BoSalo,  N.  Y.|  Plttsbnrs,  Pa. 

H.  M.  Freese  &  Co.,  Qalion,  Ohio. 
Howe  Scale  Co.,  Rutland,  Vt. 
KJlbourn  &  Jacobs  Mfg.  Co.,  Colum- 

bu,  O. 
Lansing  Wheelbarrow  Co..   Lansing, 

Mich. 
Nor  dyke  A   Haraion   Co.,   Indlaa- 

Rlehle    Bros.    Testing    Machine    Co., 

Philadelphia,  Pa. 
Tucker  &  Dorsey  Mfg.    Co.,    Indian- 
apolis, Ind. 
Variety  Machine  Co..  Warsaw.  N.  T. 
R.    W.    Whltehurst    &    Co.,    Norfolk, 

W.  Va. 

TUBE  MILLS. 

(See  alao  Pulverisers.) 

The    Max     F.      Abbe     Mfg.      Co.,    220 

Broadway,  New  York. 
The  Bonnot  Company..  Canton,  O. 
Gates    Iron    Works,    Elston    Ave.    A 

Bloomlngdale  Road,  Chicago,  111. 
Krupp,  Frted,  (Thus.  Proaser  &  Son), 

K  Gold  St.,  N,  Y. 
F    .L.    Smidth    A    Co.,    06    Maiden 

Lane,  New  York. 

li'NDER  RITNNBR  MILLS. 

Nordyke  A  Mar  mo  a  Co..  Indian- 
apolis, Ind. 

Startevant  Mill  Co.,  Hiarrison 
8)|iiarv,  Boaton,  Masa. 

Walker  &  Elliott,  Wilmington,  Dol, 


.Google        — 


DIBECTOEY  OF  AMERICAN  CEMENT  INDUBTRIES. 

Geo.    T.    McLaughlin    Co.,    120   F 

Be.  Boston,  Mass. 
Nfw  Jersey  Foundry  &  Machine  Co., 
26  Cortland!  St.,  New  York,  N.  Y. 
Cu.,     Colum-  Sordylte  A   Marmou    Co.,   lodlan- 

Maeomber  &  Whyte  Rope  Co..  21  S.  L.    M.    Rumaey   Mfg.    Co..    8t.    Louts, 


It  is  Our  Business 

TO  HBl>P 

Your  Business 

IF  YOU  MAKE,  SELL  OR  USE 

GEMEINT 

Write  to  us  and  we  will  tell  you  what  we  can  do  for  you. 
You  ought  to  know 

Municipal  Engineering  Co. 


Do,l,.cdbyGoO(^lc 


DEALERS  IN  LIME  AND  PLASTER. 

fSee  also  Dealera  io  Cement.) 


aore  than  2,UUU  populatioti  viJl  hi 


DENVER,  COL— 
Homer  W.  Bingham,  E    8.     Larli 

St.,  between  Zd  &  3d  Stg. 
J.  I^  Brown,  1339  IGth  St. 
Colorado  Lime  and  Fluxing  Co. 
LeadvlUe  Lime  &  FluKlng    Co., 

Equitable  Bldg. 
Hooky  Mountain  Fuel  Co.,  1010  : 


Co., 


CHICAGO,  ILL.- 
Adamant   Mtg.   Co 

Adama  Bros  &  Co. 
Alabaster  Co.,  1019 


Artesian   Stone   &    Lime   Wks. 

402  Chamber  of  Commerce. 
Jos.  C.  Brltton.llS  W.  Lake. 
O.   8.    Chamberlain.   90e,   134   Mc 
Chicago   Union  Llm 

Chamber  at  Commerce. 
Wra.  T.  Cooley,  tl6  Hawthorne. 
DavlB    &    Pangburn,    65,    16    Paclflo 

Dunn  Mfg.   Co.,  S14.  IIB  Dearborn, 
Geo.  B.  Engle,  Jr.,  IZIO,  ISS  Madison. 
Andrew  H.  Halleraan  &  Co.,  Cor.  W. 

Chic,  and  N.  Kenzie, 
H.  H.  Hopkins,  50  Dearborn. 
Illinois  Lumber  Co.,  409  N,  Halslead. 
md.  Lime  &  Cement  Co.,  661  W.  63d, 
C.    H.    Johanaen   &    Co.,    H8    W.    Dl- 


Van 


A.  8.  Johnston   &  Co.,  72 
Lajigjabr     &     Osborne,    3' 

■W.   L.   Lechlelter,  3361  State. 
Jacob  L,    Lorschelder.   716  W.   63d. 
John  C,  Honlnger  Co, 
A.  W.  Nohe  &  Son,  21  N.  Elizabeth. 


Right   Supply  Co.,   729  W.   63d. 

J.  R.  Rhlnehart  Co.,  688  W.  Madison. 

Rock  Plaster  Mfg.  Co.,  MI9  Cham,  ot 

E,  A.  &  C.  E.  Thomas,  614,  138  Wash- 
ington. 
Jas.   C.   Wood  ley  &  Co.,  69,   163  Ran- 
doloh. 
ELGIN,  ILL.— 
Michael  J.  Lydon,  521  South. 
Henry  C.  Otto,  SIS  North. 
Charles  VeeUer,  52S  Enterprise. 
LINCOLN,   ILL.— 
John  A.  Simpson,  Agt.  Acme  Cement 
Plaster. 
PEORIA,  ILL.- 
Peorla  Fitzgerald  Plaster,  100  Cedar. 
Peoria       Portland       Cement,     403     8, 
Washington. 
INDIANAPOLIS,  IND,— 
Diamond    Wall    Plaster    Co..    920    E, 
North. 
NEW    ALBANY,    IND.— 
I.  A,  Hardin,  605  State  St. 
Peter   R,    Stoy    &    Son,    109  E.    Main 
St. 
MARSHALLTOWN,    lA.— 

W.  D.  Goldeberry,  312  Iowa  Ave. 
BALTIMORE,  MD.- 
Charles    T.     Cockey.   Jr.,     Arlington. 

Md. 
J.  p.  Bens  on  8'  Sons,  Hampden,  Md. 
BOSTON,  MASS.— 
American      Fire     Proofing     Co.,      166 

Devonshire,  rm.  49, 
Alvln  R.  Bailey,  19  Congress. 
Bay  State  Fire  Proofing  Co.,  1  Bea- 

Waldo  H.  Blgelow,  53  Stale  St.,  rm. 

SIl. 
Cerro  Pulley  Co.,  34  Oliver. 
Cobb  Lime  Co.,  30  Ktlby,  rm.  14. 
Timothy  Crowell,  144  State   St. 
C.   A.    Dodge   &     Co..    79   Milk   &  166 

Devonshire. 
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eae       dieectoey  of  ameeican  cement  industries. 


Eaatem     Bxpanded     Metal     Co.,     S9 

Court.  Tm  A, 
Electro  Vulcan  Co.,  178  Devonahtre. 
T.   A.   ElHton  &    Co.,   *09  Dorcheater 

G«o.  W.  Gale,  Lbr.  Co.,  640  Main. 
I.ally  Patent  Column  Co.,  £5  Federal. 
Augustus  F.   I,aflh,   28  D  SL 
Leatherbee  &  Co..  106  Milk. 
Lombard   FJre   Proofltig  Co..   16S  De- 

vooBhlre,  cm,  32. 
NaUonal      Fire      Proofing       Co.,      1B6 

Devonablre. 
N.  E.  Adamant  Co.,  79  Milk. 
David  P.  Page,     m  Medtord. 
I.    W.    PInkham     &     Son,   206  Devon- 

Saokett  Wall    Board  Co.,   113   Devon- 

E.  D.  Sawyer  &  Co,,  166  Devonshire. 
Union  Metal  Comer  Co.,  206  Summer. 
W.   M.  Weston  Co..   120  Milk  and  166 

Devonshire. 
Westoo  &  Elgelow  (same  ae  Waldo 
H.  Blgelow). 
GRAND   RAPIDa,    MICH.— 

AlabBBtlne    Co. 
MINNEAPOLIS,    MINN— 
Cutter  &  Gilbert.  3  N.   3d  St. 
Homan  Cement  ft  Lime  Co..  112  Bank 
o[  Com.  Bldg. 
ST.  PAUL.  MINN.- 
M.  H,  Blake  &  Co.,  Mft  Biitllcott  Bldg. 
Bohn    Mtg.    Co..    S.    E.    Cor.    Arcade 

and  Wells  St. 
John  Calandar.  148  Sth  St. 
Capitol  City  Furniture  Co.;  639  Jack- 


1  St. 

Gribben  Lumber  Co.,  194  E.  7th  St. 
Geo.  H,  Lawes  ft  Co.,^49  E.  5th  St. 
Lee  ft  Hoft  Mtg.  Co.,  W,  8..   Levee 
St.    iBt   W,    Roberts. 
_  KANSAS  CITY,  MO.— 

Deatherage  Lumber  Co.,  106S  W.  Sth 


LOUISIANA,   MC- 
Cryatal    Cnrbonate   Lime   Co. 

ST.  LOUIS,  MO— 
Glencoc   Lime   nnd     CemeBt     t 
1400  A  Old  Msnc  heater  Rd. 

OMAHA,  NEB.— 
Baker  Cemantlco  Co.,  1404  Farnhi 

St. 
C,  L.  Chaffee,  3  N.  T,  Life  Bldg. 
Cellna  Valley  Plaster  Co.,  903-6  N 
York  Lite  EId«. 
NEWARK,   N.   X— 
Newark    Lime    and    Cement    Co 
Clinton  St, 
BUFFALO.  N.  Y.— 
StBudHrd  Plaater  Co. 


NEW    YORK    CITY,    BOBOUOH  OP 
BROOKLYN- 
Clark  Bros.,  202  N.  10th  St. 
Edward  Clarke,  E81  N.  Sth  St, 
Empire  Dime  Kiln.  213  10th  St 
P,  S.  Kelley.  17  Kent  Ave. 
J.  B.  King,  7  Broauway. 
K.  Kroner,  3&6  Stockholm  St. 
Perry  Broa.,  Morgan  Ave.  &  Meaer- 

C.  H.  Reynolds,  lath  &  Wythe  Ave. 
NEW    YORK    CITY,  BOROUGHS  OF 
MANHATTAN  AND  BRONX- 
Blooraer  &  Co.,  82  New  Chambera  B^ 
F.  G.  Chaae,  1  Madison  Ave. 
GleoB  Falls  Co.,  26  Cortlandt  St. 
Jolnta  Lime  Co.,  2B  Cortlandt  St. 
Keenan  Lime  Co..  74  Cortlandt  St 
Morgan  Lime  Co..  36  Cortlandt  St. 
O'Connell  ft  HlUery  Lime  ft  Marble 

Dust  Co..  64»  W.  ISlst. 
Perry  Bros.,  27  Coenties  Slip. 
Roekland-Rookport      Lime     Co       26 

Cortlandt  St. 
Sherman  Lime  Co..  26  Cortlandt  St. 
SYRACUSE   N.  Y,- 


Adan 
gom 


Plast 
y  St. 


Co,,     ao     Mont- 
CINCINNATI.  O.— 

L.  A.  MetcaJte,  2*33  Gilbert  Ave. 

Mina,  Spelrolre  &  Co.,  652  W  Sd 
EAST  LIVERPOOL,   O  — 

Old  Roman  Plastei^  Co. 
FINDLAY,  O.- 

Tarbox  &  McCall,  903  Fachlnjc  St 
MARIETTA.   D.- 

Butts   ft    McCormlck,    102  Front. 

J.  F.  McHugh.  Ohio,  bet.  4th  and  sth. 

J.  Seyler  ft  Bro.,  IBS,  160  Front. 
PORT    CLINTON.    O- 

The  Granite  Wall  Plssler  Co, 
PORTSMOUTH.   O.— 

New  Process  Llrae  Co 
TOLEDO.   O.— 

The   Buckeye   Lfme    Co.,   208  Cham, 
ot  Com.   Bldg. 

Doherty    &    Co.,    foot    ot   Washington 

The  Plshack  Plaster  Co.,  W  Chamber 

of  Commerce. 
Napoleon    Pulp   Plaster   Co.,    TIO   The 

Toledo  White   Lime  Co,.   56  Produoe 
Exchange, 
WARREN,  O.— 

Elastic  Pulp  Plaater  Co 
YOUNGSTOWN,    O.-  ■ 

The  Granite  Wall   Plaster  Co 
ALLEGHENY,  PA.— 
Barrett  Mtg.  Co,.  1131  Rebecca  St..  A. 
Champion    Wall    Plaater     Co       Cor 
Franklin  and  Preble  Ave,    Richard' 
Forde,    Prea..    216    Charleston      8t  - 
Frank      J.    Schellman,    Secy,       ISai 
Beaver    Ave.;     Wm.      A.     Sfllln», 
Treas...  1704  Beavar  Ave. 


.Google 


DBALEES  IN  LIME  AND  PLASTER. 


Juniata   &, 


A.  W.  Corde.  Nixon  &  Manhattan 
8ts.,  A. 

Duncan     &     Porter,    .115    Sandusky 

St.,  A. 
fitzserald    Plaster    Co.,    212    Ander- 

Bon  St..  A. 
Fitzgerald  Wall  Plaat 
J.    P.    &,    E.    A.    Knr 

Preble  Ave.,  A. 
BBTHLEIHEM,  PA,- 

I^evls  J.  H.  OroBsart,  23  S.  Main  8t 

B.  E.  Neumyer,  H3  Broad  St. 
William  B.  SpenKler.  23  8.  Main  St. 

PHir-ADELPHlA,    PA.— 

J.  Kei  Allen.  1319  ■Waahington  Ave. 

Andrew  Blair,  909  Jefteraon  St. 

Budd  &  Co.,  1021  Paseyunlc  Ava. 

Cedar  Hollow  Lime  Co..  UOff  I.and 
Title  Bldg. 

Michael  Dougherty,  906  Oxford  St. 

HaUowell  Coal  and  Urae  Co..  2^6  N. 
Broad  St 

Benjamin  Housekeeper,  15£6  N.  Amer- 
lean  St. 

Kerbaugh  Lime  Co.,  Waah'n  Ave.  and 
IGth  St. 

Jame^  S.  Lyster,  Wt,2  Market  St. 

AuguBtuH  Reeve,  31  Market  St. 

Standard  Lime  &  Cement  Co.,  1317 
Wash.  Ave. 

Rufus  R.  Thomas  &  Co..  IgCtt  Mar- 
ket St. 

^Voodland  Lime  Co,,  nil  3.  «th  St. 
PITTSBURG,  FA.- 

Thos.  Fox,  121  Wabash  St. 

The  GranJte  Wall  Plaster  Co.  Geo. 
W.  Beemer,  Pres.,  Clarka  Summit, 
Pa.;  C.  Graham.  Vice  Pres;  T,  E. 
Culver.  Secy.   &  Treaa.,  Port  Clln- 


A.  G.'  Morris  Lime  &  Limes 

IS  2d  Natl,  Bk.  BldK.. 
Murray  Bros.,  20  Lacock  St. 


e  Co., 


Scranton  Woodworking  Co.,  610  Penn 
Ave. 
HOUSTON,    TEX.— 

George  B.   Mites,  213  tevy  Bldg. 
CHARLESTON,   W.   VA.- 
Rex  Hardware  Co..  Ill  3d  SI. 
W.   H.   Smith   Hardware  Co.,   117  3d 
St. 
HAU    CLAIRK.    WIS.— 
Dunnvllle   Sandstone   Quarries,    Rail- 
road,   near  Armory  ^Idg- 
McDonough    Mtg.    Co.,   1600  Galloway 

Madison  St.   Mfg.  Co.,   Madison   and 

Forast   Sts. 
W.  O.   Matleeon,   66i  lat  Ave. 
Phoenix  Furniture  Co..  Broadway  aod 

filh  Ave, 
Phoenix  Mtg.   Co.,   Forest  and  W^ls- 

coneln  Sts. 
A.   H.   Stevins,  312  S.,  River  3t, 
Wisconsin    Pipe    &    Fuel    Co.,    10    8. 

Dewer  SI. 
MANITOWOC,   WIS.  - 

Manitowoc  Building  Supply  Co.,  Stll 

and  York  Sts. 
MILWAUKEE,  WIS.— 
Adamant  Mtg.  Co.,  4S0  Virginia  St, 
Bottom  Sand  Co.,  536  National   Ave, 
Joseph    Druecker    &    Sons,    347    E. 

North  Ave. 
Durr  Plaster  Co.,  311  Grove  St. 
Milwaukee   Falls   Lime     Co.,      Hum- 
boldt .Ave.   &  Commerce. 
Milwaukee  Lime  Co..  ISO  Clinton  St. 
Ormsby  Lime  Co.,  Sll  Pabst  Bldg. 
Wisconsin    Lime    &   Cement   Co.,    IBS 

New  Ins.  Bldg. 
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LIME  MANUFACTURERS. 


ALABAMA. 

ANNISTON— 

Annlaton  Ume  and  Stone 
CAUJHA- 

H.  E.  Bowden. 

Calera  Lani  and  Lime  Co. 

C.  U  O'Neal. 

J.  B.  Randall. 
CANADARQUE— 

W.  E.  Brlnkerhoff. 
FT.  PAYNIS- 

Standard  Llroe  Co. 
UMB  ROCK— 

Milton  Gentle. 

Hunt  &  Co. 
LONG  VIEW— 

J.   B.   Adams, 


Long  View 
HOCK  SPRINGS- 

B.   G.   Eaton. 


'.  Works. 


arkansas. 

little:  hock— 

M.  H.  Dennle, 

CALIFORNIA. 

IX>S  ANGELES— 
Los  Angeles  Lime  Co.,  206  San  Pedro. 
W,    W.    Reed,    202   Nolan.   Smith   and 

Bridge  Bik, 
Union  Lime  Co..  203  San  Pedro, 
Weetem  Commercial  Co,.  209  N.  Los 

SAN   FRANC ISCO- 
H.    T.    Holmea    Lime    Co.,    3*   Sacra- 

Patent  Brick  Co.,  240  Montgomery 
Joa,  Scheerer  &  Co.,  10th  and  Bran- 


E.  L.  i 


6  Hayes. 


and     Fluilng    Co., 


COLORADO. 

DEttJVER— 
Colorado 

Equitable  Bldg. 
leadvllle  Lime  and  Fluiinff  C 
Equitable  Bldg. 
LEADVILLE— 
Jeremiah  Irvln. 


COSSBCTICUT. 

B  ROOKP^  ELD— 

Brookfleld    Lime    Co. 
EAST  CANAAN— 

Canfield   Brothers. 
NEW  HAVEN- 

H.    A,      Stevens      (oyster     shell). 
Chapel, 
NORTH   CANAAN— 

Anchor  Lime  Co, 

Chaa.    Barnes'    Sons. 

Canaan  Lime  Co. 

REDDING— 
John   Todd, 

DRLAIVARB. 

NEW  CASTLE- 
New  Castle  Brick  &  Lime  Mfg,  Co. 

DISTRICT  OP  COLUMBIA. 

WASHINGTON— 
John  McL,  Dodson,  27th  &  K.  N    V 
Knott  &  Moler,  2Sth  &  K,  N.  W. 


GBORGIA. 

ATLANTA— 

Sclple  Sons,  S  Loyd, 
SAVANNAH— 

Andrew  Hanley  Co, 
TALKING  ROCK- 

Talona  Lime  Works. 

ILLINOIS. 

CHICAGO- 
Arteslan    Stone   &  Lime  Works.   138 

Chicago   Union  Lime  Works   Co..    610 

Chamber  ot  Commerce, 
Andrew    H.    Halteman     &     Co..    N. 

Kenzle  Ave.  &  W.  Chicago  Ave. 
Indiana  Lime   &  Cement   Co.,  651  W, 


Marblehead  LI  mo  Co,, 

pie. 
FFrederiek    K.    Sohull; 


Maso 


lie  Tera- 
S.    Hal- 
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UME  MANUFACTURERS. 


Stearns   Lime   &    8ton€     Co..     166    E. 
Randolph. 

■Wisconsin     Ume     &     Cement     Co., 
Chamber  ol  Commerce  Bids. 
CORDOVA— 

Cordova  Lime  Co, 
B-RBBPORT— 

Mrs.  Jennie  Grant, 
FULTON- 

Alden  Lime  Co. 
KANKAKEE— 

Kankakee  Stone  &  Lime  Co. 
PORT  BYRON— 

D.  8.  &  O.  A.  Metiger. 
Port  Byron  Lime  Aseoclatlon. 
Port  Byron  Lime  Co. 

QUINCr- 

Oem  City  Ume  Co. 
Koch  &  Meyer,  1015  Payson  Ave. 
F.  W.  Menke,  Stone  &  Lime  Co. 
Qulncy  White  Lime  &  Cement  Co, 

INDIANA, 

FT.    TVArNE- 

E.  M.  Baltea  &  Co.,  27  N.  HarriHOn. 
'Wm.  Hoelllnger's  Sons,  E3  Murray. 

INDIANAPOLIS- 

A.  B.  Keeport  &  Co.,  M*  W.  North. 
GREENCA8TLE— 

GreencaHtle  Brick,  Stone  &  Lime  Co, 
HUNTINGDON- 

Western  IJme  Co. 
LOGANS  PORT— 

A.  B.  Keeport  &  Co. 

J  no.  R.  Lux, 
MITCHELL—* 

Mitchell  Lime  Co. 
NORTH  VERNON— 


lOlVA. 

BERTRAM- 

Bertram  Lime  Co. 
CLAREMONT— 

Carrsgher  &  Burke. 
CLINTON— 


Alden  Llmi 


Co. 


DAVENPORT— 

H.  Kuhl  &  Son. 
DEB  MOINEB- 

Des   Moines  Fuel  &  Lime 
Mulberry. 
DOUGLASS— 

Qeorire   Kelley. 

G.  A.  Strloklaud. 

Nils  Wlltgen, 
DTIBUQUE- 

Eagle  Point  Lime  Works. 

George  Fengler. 

Key  City  Lime  Works. 

Iiuchterhand  &  Buddin, 
.    BFWORTH— 

Z.   Killer. 
OILMORB  CITY— 

Marble  Valley  Stone  &  Lli 
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GUTTENBERO— 

George  Kohler. 
MAYNOKETA— 

A.  Hurst  &  Co. 

Maynoketa  Lime  Co. 
MASON  CITY— 

A.  T.  Lien. 
MONMOUTH— 

L.  B,  Stuart  &  Co. 
UNION- 

Ollver  Jones. 
VIOLA— 

CoUlna  ft   Hilton. 
WILTON   JUNCTION- 

Suear  Creek  Ltrae  Co. 
KANSAS. 
WICHITA— 


Utioa  Ltme  Co.,  421  W.  Main 
MAINE. 

CAMDEN— 
Carleton,  Norwood  &  Co. 
B.  E.  &  H.   L.  Sheperd  Co. 


E.   M.   Coleman. 
ROCKLAND— 
Jas.  Abbott  &  Sons, 
Almon  Bird. 
Cobb  Lime  Co. 

Comallua  Doherty, 
Farrand.   Spear  &  Co. 

Perry  Brothers, 

Plllaburv,    Jno.    E. 

Chas.  R,   Presaey. 

White  &  Case. 
ROCKPORT— 

C.  E.  Carlton  Co, 

Jno.  H.  Eells. 
THOMASTON— 

Burgess,    OBrlen   &  Co. 

John  A,  CreiBhton  &  Co. 

J.  O.  CuBblns  Sc  Co. 

E,  K,  O'Brien. 

MARYLAND. 

BALTIMOHB- 
John    A..    Allera'    Sons,    Charles    & 

Wm,  C,  Dltman,  MO  E.  Monument. 
Geo.   A.   Gegner,     Elastern     Ave.,   c 

Clinton. 
Gegner  &  Green,  2115  Altceanne. 
Robt.  S.  Green,  SQ3  Fkd.  Ave..  Ext. 
Ideal  Ume  Co.,  HO  E.  Monument. 
.  Geo.   Judge   (stielt),   Jenklna'   la. 
Maryland  Ume  &  Cemnt  Co.,  Bow- 


Wharf, 
lational    Building    Sumily    ( 
&.  North. 


,    Lex. 
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Piatt  &  Co.,  Fort  Ctement  St. 
Standard  Lime  &  Stune  Co.,  Kqulta- 

ble  Bldg. 
Tejcaa  Lime  Co..  Bowey'3  Wharf. 
"Wm.  Wallace,  1223  Rldgely. 
Waahington       Building;       Lime       Co., 
Ekiultable  Bide. 
BUCKEYSTOWN— 

Standard  Lime  Sc  Stone  Co. 

TVaahlngton  Bids.  I.lme  Co. 
COCKEYSVILLE- 

Zephanlah  Poleel, 
LIMEKILN- 

M.  J.  Grove  Lime  Co, 
TEXAS- 

Wm.  C.  DItman. 

Ideal   Lime  &  Stone  Co. 


M.  Lee. 


MASSACHII  SETTS. 

ADAMS- 

L.  J.  Fallett  &  Sona. 
BOSTON— 

Cobb  Lime  Co.,  30  KUby. 

Flake,  Homes  &  Co.,  Ifi4  Devoua 
CHESHIRE- 

Cheshire  Lime  Mfg.  Co. 


.  a.  Fariia; 


i  Bro. 


BAT  SHORE- 

Bay  Shore  Lime  Co. 

Petoskey   Ume    Co. 
BRLLEVL'E- 

Dyer  &  Hall. 

Believue  Lime  Quarry. 
DETHOIT— 

W.  E.  Heamea  &  Co.,  78  Woodbritige. 

Henry     Hough  ten,       806       Hammond 
Bids. 

C.  H.  Little  Co.,  S«  Atwaler,   E. 


MANISTEE— 

MANISTIQUE- 

Whlte  Marble  Lime  Co. 
MUSKBGON- 

MuskeEon  Lime  Woiks. 
PETOSIiEY— 

L.  G.  Grimes. 

H.  O.  Rose. 
SAGINAW- 
Eay    Port   Quatrlea,    72S   W.    Wash'n. 


W.  n.  ANDERSON  &  SONS 


i    Johnaon,    401    H.    Tilden, 


MINNBBOTA. 

MANKATO— 

Mankato  Lime  &  Stone  Co. 
RED  WING— 

G.   A.  Carlaon. 

Glover  Lime  Works. 

Gust.    Lillyblad. 
ST.   PAUL— 

Northwestern     LJme  Co.,     " 

Shakopee  Cement  Lime  Mfgr.  Co.,  2» 
Chestnul.' 


MISSOVBI. 

AUXVASSE- 

Marblfhfad  Lime  Co. 
BOONVILLE— 

Lobae    *    Miller. 
CALIFORNIA— 


Wm,   . 


Aflh  Grove  White  Lime  Ass'n.,  BJdra. 

&  Traders  Ex, 
Carthage  Marble  and  White  Lime  Co, 
Hubb  &  Hill  Star  Lime  Co. 
MisSDur;   White  Lime  and  Stone  Co, 
DENVER— 
Fremont    La.mb. 

H.  W.  Blank. 
HANNIBAI^ 

Empire  Lime  Co. 

Hannibal  Lime  Co. 

Star  Lime  Co. 

Waller  Lime  Co. 
KANSAS  CITY— 

Ash  Grove  White  Lime  Asa'n,  Posl;il 
Tel.    EldK, 

C.   A,   Brockett  Cement  Co.,   121  W, 

Missouri    Lime    and   Cement    Co,.    201 

Postal  Tel.  Bldg. 
Ozark  stone  and  Lime  Co..  Cor.  7th 

and  Wyandotte. 
Western  White  Lime  Co.,  Postal  Tel. 

Bids, 
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LOUISIANA- 
CentraJ   Carbonata   Lime  Co. 

PIERCE  CITY— 

C.  A.  Raupp  &  Son. 
ST.  LOUI8- 

CarthaEe  Marble  and  White  Ume  Co.. 
Emlle  Bide. 

Centaur    Ume    Ca.,    3SB2    Manchester 

Glencoe    Lime  and   Cement   Co.,    HCO 

Old  Manchester  Road. 
C.  Johannes  Lima  Co..  2436  Koscliuko. 
Thorn  &  Hunklns  Lime  and  Cement 

Co..  S.  end  of  18th  St.  Bridge. 
SPBINGFIBLD— 
Marblehead   Lime  Co. 

HONTAIVA. 

BUTTE— 
Jefferson  Lime  Co..  Silver  Bow  Blk, 


NEBRASKA. 


CAMDEN— 

Camden  Lime  Co. 
HARRISON— 

J,  E.   Phillips  Lime  Co. 
McAFBB— 

McAfee  Ume  Works. 
NEWARK— 

Thoa.    MorrlBon,  Cor.    Clover  &  Van 


Newark   ] 


)   and   Cement   Co.,   22 


Newark  Llihe  &  Cement  Mtt-  Co., 
toot  of  Brldee. 

Newark  &  Roaendale  Lime  &  Ce- 
ment Co.,  T63   Broad. 

Phillips    White    Rock    Lime    Co.,    133 

NEW  BRUNSWICK— 

Runyon  R.  Outcalt. 
TRENT ON— 

J.    B.   Richardson   &  Son. 

NKW  YORK. 

BEGELOW— 

Chas.  Williams  &  Co. 
BUFFALO— 

Wllllamavllle   Quick  Lime  Co.,   Cor. 
Broadway  &  Elm. 
CHAZY— 

Cha^y  Marble  Lime  Co. 
CHAUMONT— 

Chaumont   Co. 
GENEVA— 

FAYETTBVILLE— 
Bangs  &  Gay  nor. 


GLENS  FALLS—    . 

Glens  Palls  Co. 

Jolnta  Lime  Co. 

Morsan  Lime  Co. 

Sherman  Lime  Co. 
QLOVERSVILLE- 

Mayfleld  Lime  &  Cement  Co. 
KINGSTON— 

F.    W.    Gross.    Hasbrouck   Ave.    an 
Murray. 

Newark  Lime  &  Cement  Mfg.  Co. 


.  Holn 


LOCK PORT— 

John  Berkman,  8G  Cansl. 
NEW  YORK  CITY. itOUGH     OF 

BROOKLTN- 

Emplre  Lime  Kilns,  213  N.  10th. 
NEW  YORK  CITY,  BOROUGHS  OP 

MANHATTAN  &  BRONX- 

Bloomer  &  Co..  82  New  Chamber. 

John  3.  Brooks  {shell),  m  W.  »th. 

Cable,    Thorn    &    Co.,    Mfra.'    Agts,. 
253  Broadway. 

Fred'k.  G-  Chase,  1  Madison  Ave. 

Cheshire   Lime   &   Builders'    Supply 
Co.,  217  W.  125th. 

Foster  F.  Comstock,  Zei  Broadway. 

Glens  Falls  Co.,  2«  Cortlandt. 

Irvine  &  Co.,  215  W.  Iffith. 

Keenan  Ume  Co.,  74  Cortlandt. 

Morgan  Lime  Co..  28  Cortlandt. 

Newark  &  Rosendale  Lime  &  Cement 
Co:.   39  Cortlandt. 

O'Connell    &  HlUery  t'me  &  Marble 
Dust   Co..  ««  W.   131st. 

O.  D.   Person.  160  Bth  Ave. 

Dennis    Reardon.    74    Cortlandt. 

Rockland-Rockport  Lime  Co..  26  Cort- 

Sberman  Lime  Co..  26  Cortlandt. 

Calvin  Tomklns.  120  Liberty. 

Chas.  Warner  Co..  66  Maiden  Lane. 
NIAGARA— 

B.   Messlne. 
PORT  JERVIS— 

Jacob  Nearpass. 


Lawson  &   Lesson,   C»r.   Cottage  and 

Seward. 
Thomas  Oliver,  328  South  Ave. 
Rocheater    Lime    Co..    209    W.    Main. 
Whltmore.    Rauber     &     Vlclnus,     279 


5.  J.  OSBORN,  JR.  &  CO. 

A«phaltand  Granitoid 


Pearl  nod  Eggleston  Ave.,        CINCINNATI,  OWO 
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SHELBY- 


SING  f 

Sins  Sins  Lime  Co. 
eODUS  CENTRE— 

8YRACUSE- 

larael  B.  Britton,  201  W.  Onondaga. 
TROY— 

W.  E.  Cheney  &  Son,  558  River. 
TUCKAHOE— 

O'Connell   &   Htllery   Lime  &   Marble 


NORTH  CAROLINA. 

BOILSTON— 
L.  H.   Centroll. 


:.  M.  Allison. 
"~.  Young. 


CATAWBA— 

M,  B,  Trolllnger. 
HOLLYWOOD— 

Hollywood  Fertilizing  Co. 
HOT  SPRING3- 

M.  J.  Flags  &  Ca 
LIME  ROCK- 
WASHINGTON- 

A.  W,  Styron. 
WINDSOR— 

B.  W    Askew. 
TADKINSVILLE— 

Consumers'  Lime  Co. 

OHIO. 

BOWLING  GREEN- 
aiow  Flake  Lime  Co. 

BUCYRUS— 
Broken  Sword  Stone  Co. 


CLAY  CENTRE— 

Clark  Co. 
CLEVELAND— 

John  A.  Edam.  SIS  Fearl. 

Keller    lalaud    Uue    aad    Tvan*- 
poFt  Co.,  Huronntllc  Bnnli  Rldg. 

Ralph  T.  James,  126  Elm, 
COLD  SPRINGS- 

Moore  &  Co. 
COLUMBUS— 

Columbus  Macadam  Co.,  319  Dublin 

The  Rook  Plaster  Mfg.  Co. 
EAST  LIVERPOOL— 

Old  Roman  Plaster  Co. 
FOSTORIA- 

FoBtorla  Stone  &  Lime  Co. 

D.  P.  Lloyd  Co. 
FREMONT— 

Oottron  Broa. 
QENOA- 

B.  C.  Gregg. 

Frank  Holt. 
GIBSONBBRG— 

Dohn  Lime  Co. 

Zorn  Horning  Co. 
GREENFIELD— 

Rucker  &  Co. 
LIME  CITY- 
LI  mo   City   Co. 
LIMESTONE— 


Daum  &  Co. 
CINCINNATI— 
Jbs.   G.  CliriapiM     Lime     and     C«- 

ment    Co..    836   He«dr     St.,    Bad 

Norwood.  O. 
H.  J,  Conkllng,  Gilbert  Ave. 
Contractors'     and     Builders"     Suwly 

Co.,  2849  Stanton  Ave. 
L.  H.  McCammon  Bros.,  854  W.  6th. 
Moore  &  Co,,  954  W.  Bth. 
Moorea  Ume  Co.,  927  W.  Bth. 
Martin  Strltzlnger,     Lick    Run  Pike 

Green  township. 

Marbleithic  Floors 


THE  MARBLEITHIC  CO.,  Dayton,  Ohio. 


Limi 


e  Co. 


e  &  Stone  Co. 


LUCKEY— 

N.  B.  Eddy  &  Co, 

Norris  Christian  Li 
MALVERN- 

Canton  &  Malvern  Tile  &  Clay  Co. 
MIARION- 

John  Evans  Lime  &  atone  Co. 
PIQUA- 

Lcvl   Cofield, 

Ohio  Marble  Co. 
PORT  CLINTON— 

The  Granite  Wall  Plaster  Co. 
PORTSMOUTH— 

New  Process  Lime  Co, 

O,   D.   Brown, 
ROCKY  BRIDGE— 

Human  &  Reaser. 
SANDUSKY- 

L.  R.  Johnson  &  Co, 

Daniel  Kunz. 

Ohlemacher  Lime  Co. 
SPRINGFIELD— 

Mills    Bros. 

Moore  &  Co, 

Moore's  Lime  Co. 
SUGAR  RIDGE- 

Sugar  Ridge  Stone  &  Lime  Co, 

J.  W.  &  J.  J.  Urschel. 
TOLEDO— 

Buckeye  Lime  Co,,  209  Cham.  o(  Com. 
Bldg. 

Doherty  &  Co.,   ft.  of  Washington. 
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N.   B.   Eddy  &  Co. 
Lime  City  Co..  422  SpltKr  Bids- 
New   Process  Llrae  Co. 
Ohio  Lime  &  Cement  Co. 
Toledo      Whlte-Llme      Co..      Pcoi! 
Ex. 


Jaa.  S.   Duncan. 
YOU  NQSTOWN— 
The  Granite  Wall  Plaster  Co. 

ORGQON. 

PORTLAND- 

J.  McCraken  Co.,  m  Irving. 
NotUnpham  &  Co.,  ft,  Wash'B. 
PfllNIVSTLTANIA. 

ALLEGHENY— 

Champion  Wall  Plaster  Co.,  Frank- 
lin and  Preble  Ave. 

FlUgerald  Wall  Plaster  Co. 
ALLBNTOWN- 

Alfred  J.  Clader. 

Theo.   B.  TreKler, 
ALTOONA- 

J.  A.  Canan  &  Co. 
AVONDALE— 

Avondale  Lime  &  Stone  Co. 
BBLLBFONTB- 

McCalmont  &  Co. 
BRADDOCK— 

West  Newton  ( 


It  Co, 
BRIDGEPORT— 

W.  P.  David  &  Co. 

Mark  R.   Hagner. 

McCoy  Ltme  Co, 
BUNKER  HILL— 

Dan'l  Krall, 
CARLISLE— 

Goodyear  Bros. 
COLUMBIA- 

DEVAULT- 

A.  A.  Catanach. 

Penn.  Lime  and  Stone 
EASTON— 

Baston  Lime  Co. 

Wm,  Snyder. 
BRIE— 

Spencer  9.  Burton.  9  1 

O.  C.  Thayer  &  Son, 
FR  A  NKSTO  WN— 

John  K.  McLanahan, 
FRAZIBR— 

Irvine  &  Carty, 


J  Lime  and  Ce- 


Hoker  &   Son. 
HARRI3BURG- 

Morrls  Walton,  22S  Marl 
KITTANNINO— 

G.   B.   Dougherty. 
LANCASTER— 

John  Keller,  1B4  N.  Quee 


Hawk   Bros. 

Edw.  McCoy, 
LOCK  HAVEN— 

H.  W.  a  G.  E.   Rlshell, 
MALVERN— 

Michael  Dougherty, 

Knickerbocker  Lime  Co. 
-MILL  HALL- 
MI  11  Hal]   Lime  Co. 
NORRISTOWN— 

Evans  &  Co. 

W.  B.   RamHo. 

B.  F.  Richardson  &  Co. 
PHILADELPHIA— 

Avondale   Ltme   &     Stone     Co.,     22D2 

Chestnut. 
Cedar  Hollow  Lime  Co.,  900  Jefferson. 

C,  A,  Cox's  Sons,  Z131  N.  American. 
Saro'l  H.   French  &  Co.,  4th  &  Cal- 

lowhlll, 
BenJ.    Housekeeper,    901   Thompson. 
Kerttaugh  Lime  Co.,  l&th  &  Wash'n 

Av. 
Keystone  Ume  Co.,  ChrlHtlan  St. 
Knickerbocker   Lime   Co.    (Inc.),   SGS 

Wharf,  Schuylkill. 
Lukens  &    Terkes,     Stephen    Glrard. 

Bldg. 
Jas.  S.  Lyster,  3C62  Market. 
Standard  Lime  Co.,  131T  WashlQKton 

PITTSBURG— 

Houston  Brothera,  32na  &  P.  R. 

A.  Q.  Morris  Lime  &  Lliasstone  Co., 
Ltd.,  Second  Natl.  Bank  Bldg. 
PORT  KENNEDY- 

Blair  &  Co. 
QUARRYVILLE— 

John  Rlneer. 
READINO- 

ReadinK  Lime  Co. 
SCRaNTON— 

Cornelius  B.  Haslam.  118  Cliff. 

Luther  Keller,  813  W,  Iiex  Ave. 
B  W  BDELAND— 

Robt.   McCoy. 
TYRONE— 

Keystone  Lime  &  Stone  Co. 

&.  a.  Morfls  Lime  &  Limestone  Co. 
UNIONVILLB— 

E.  D,  Logan  &  Bro. 
WAYNESBORO- 

Decarbonated  Lime  Co. 
W  BI GHTS  V I LLE— 

C.  S.  Budding, 

Kerr  Bros. 


JOHN  COLLINS 

Cement  Walk  Contractor 
Bath,  New  York 
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YORK— 

Henrv  Grothe, 
Henry  T.  Kottcamp. 
Philip  J.  Kottcamp. 
Heziry  Lucklnjf. 
Wm.  F.  Simth, 
William  Witta. 
William  H.  Witta. 

RHODH  ISLAND. 

UNCOLN— 

Harrli  Llmertok  Co. 
Stephen  Wtisht. 
LONBDALE— 
Deiter  Umerlck  Co. 

SOUTH  CAROLINA. 


W.  H.  Richardson  &  Co. 

TBNNBSSBIB. 

BURNS- 

Wright  Lime  Works. 
CH  ATT  A  NOOG  A— 

Gager  Ume  &  Mfg.  Co.  203  Carter. 
CLARK3VIU-E- 

Jas.  atlnchtHeld. 
KNOXVILCE— 

EEiat  Tennessee  Lime  &  Sand   Co. 

Knoxvllle  Lime  &  Sand  Co. 

NASHVILJ-E- 

W.  T.  Hardlson.  115  S.  FYont. 
PALMYRA— 

Palmyra  Lime  Co. 
SHERWOOD— 

AJden  Lime  Co, 

Gager  Lime  &  Mtg.  Co. 
TULLAHOMA— 

H.  McKlnsey  &  Sons. 


AUSTIN— 

Austin  White  Lime  Co. 

Wm.  Walsh  &  Co. 
DALLA8- 

Grifflth  &  Co wser, 

F.  Mlchll.  S.  end  of  MkC. 

Moore  &  Rowling,  271  Eli 
EL  PASO— 

J.  H.  Smith. 

UTAH, 


J.   T.  Johnson  &  Co.,  586 
BALT    LAKE    CITY— 
Hancock    &    Co. 
Langton    Llmo    &    Cement 

&   Martin. 
Wm.    Varley, 

VERMOST. 

BRISTOL— 

B.    C,    Sareent. 
BL'RLINGTON— 

Tobev   &   CatUn. 


IRA- 
Deiter  D.   Day. 

LEICESTER- 

Brandon    Lime    &    Marble    Co. 

Letcester   Lime  &   Marble   Co, 
NEW   HAVBN- 

H     C.    Palmar. 
NORTH   POWNALL— 

PoUett  Bros. 

Tarble  &  Johnaon. 
W  B  ATHERFIELD— 

Chae.  Ansdeu, 
WINOOSKI- 

Tobey  &  Catlta. 

S.  H.  Weston, 

TmOINIA. 

BLUB   RIDGE  SPRINGS— 
Blue  Ridge  Cement  &  Lime  Wka. 

RICHMOND— 
Augusta  LJme  Co.,  1110  E.  Ualn. 
A.  S.  Lee  &  Son,  28th,  cor.  Gary, 
Moore  Lime  Co.,   ITllj  and   Dock. 
Richmond  Phosphate  Co.,  Chamber  of 
Com.   BMg. 

RIVERTON— 
Carson   &  Son. 

WAHHJNQTON. 

SEATTLB— 
Seattle  and  Roche  Harbor  Ume  Co. 


Washington    Brick,    Lime    und    Mfg. 
Co.,  Stevens  and  N.  P.  Ry. 
TACOMA— 
Tacoma  and  Roche  Harbor  Llroe  Co. 

1VEST   VIKOIKIA. 

BAKERTON— 

Washington  Bldg.  Lime  Co. 
MARTIN  SBURG— 

Standard  I^me  and  Stone  Co. 
WHEELING— 

Wheeling  Lime  and  Cement  Co. 

WISCONSIN. 

APPLBTON— 

J.  H.  Marston  &  Co. 
CEDABBURG— 

Anschutz  Lime  and  Stone  Co. 

P.  Qroth. 

GRAFTON— 

Milwaukee  Fails  Lime  Co. 
HAMILTON— 

Western  Ume  and  Stone  Co, 
MILWAUKEE- 

J.    Druecker    &    Sons,    35«    E.    North 

Ormsby  IJme  Co.,  511  Pabst  Bldg 
3arnow  Lime  Co..  SSCB  Vllet. 
Western  Ume  and  Cement  Co.,  Pahst 
Bldg. 
NEW  LONDON— 
West:.hal    Bros. 
Western  Ume  and  Cement  Co. 


.Google 
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OSHKOSH- 

SUPERIOR-     ' 

RACINE- 

Warehouse  &   Builders  Supply  Co. 

C.   FoJi  &  Bona. 

Horlick  LJme  &  Stone  Co. 

WVOHINO. 

SHEBOYGAN— 

LARAMlEi- 

SheboyKBti  Lime  Works. 

HorKenent  (opies  ^^^ 

'l1uni(ipalfRpriii;l1ape 


than  in.  an;  other  American  piiblica- 
tioD.  It  reaches  more  of  the  people  who 
bu7  or  iDfluenoe  the  buying  of  cement 
than  any  other  American  publication. 
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Adamant    UfB-     Co..    317    Cham.     OC 

Com.  Bide.,  Chicago. 
Adamant  Mfg.  Co.,  Hamtnond  BIdg., 

Detroit,   Mich. 
Adamant      MCg.      Co.,      MlnoeapoUs. 

Minn. 
Adamant  Mfg.  Co.,  SuDerlor,  Wis. 
Adamant  tStg.  Co..  Syracuse,  N.  T. 
Adamant  Mfc.   Co.   ol  America.   IM 

6th  Ave,,  New  Tork. 
Adamant  Wall  Plaster  Co.,  Indlsnap- 


Cham.     of     Com.     BldK..     Chicago: 

Union  TruHt  Blag,,  Detroit,  Mich. 

AlH  bull  lie     Co.,     Hrand     BbpIAb, 


American     Piaster     Co.,     Lawrence, 

Kaa. 
American     Hard  Wall     Plaster  Co.. 

Utlca.  N.  T. 
American        Mfg.        Co.        (Ekillpee), 

Waynesboro,  Pa. 
American  Mortar  Co.,  39  N.  Division, 

Grand  Rapids,  Mich. 
Baker   Plaster  Co.,   Hot  Springs,   S. 

Dak.;  Omaha,  Neb. 
Best   Bros.   &   Co.,   Medicine   Dodge, 

Kas. 
Blue  Rapids  Plaeter  Co.,  Blue  Rap- 
ids, Kas. 
Blue   Valley   Plaster     Co.,     Omaha, 

Neb. 
C.  A.  Brockett  Cement  Co.  (Aetna), 

121  W.  8th.  Kansas  Cilty.  Mo. 
J.    L,.    Brown.   1939  15th    St..    Denver. 


Col. 


0  Mor 


tulTalo 


Buffali 
Budalo.  N,  Y. 
'    California  Antl-Calorlc  Co.,  311  Mis- 
sion, Ban  Francisco,  Cal. 

Cardiff     Gypsum     Plaster     Co..     Ft. 
Dodge,  la. 

Champion  Wall  Plaster  Co.,   Frank- 
lin  A  Preble  Ave.,    Alleghenv.    Pa. 

The   E,   A.    Chatfleld   Co..   I'SU   Hniile- 
vard.  New  Haven,  Com. 


Wm,  E.  Cheney  &  Son,  B5S  River  3t, 
Troy,  N,  T. 

Wm.  Wirt  Clarke  &  Son,  116  Gay  St., 
S.,  Baltimore,  Md. 

Connecticut  Adamant  Plaster  Co.,  IV 
River  St.,  New  Haven.  Conn. 

Consolidated  Plaster  Mfg.  Co.,  Love- 
land,  Col. 

Cooper  &  Co.,  Nashville.  Tenn. 

Crown  Wall  Plaster  Co.,  W.  Brad- 
dock,  Pa. 

Dayton  Wall  Plaster  Co.,  Dayton.  O. 

Decatur  Hard  Wall  Plaster  Co.,  De- 
catur. 111. 

Decorators'  Supply  Co.,  209  B.  CUn- 
ton.  Chicago. 

DennlHon  Wall  Plaster  Co.,  Deanl- 
son.  O. 

Des  Uolnes  Fuel  &  Ume  Co.,  Des 
Moines,  la. 

Diamond   Wall  Cement  Co..   Nyack, 

N.  Y. 

Diamond  Wall  Plaster  Co..  Indian- 
apolis, Ind. 

Dickinson  Cement  Co..  931  Har- 
queite  Bldg.,  Chicago.  III. 

Dillon  Cement  Plaster  Works.  Dil- 
lon, Kas. 

John  Druecker,  Canal  &  Ktnzle  Sts.. 
Chicago,  111. 

Duncombs  Stucco  Co.,  Ft.  Dodge,  la. 

Durr  Plaster  Co.,  Milwaukee,  W^ls. 

Eagle  Plaster  Mills,  Grand  Rapids, 


Erie  Hard  Wall  Plaster  Co.,  Eric  Pa. 
Eureka  Plaster  Co..  SyracQse,  N.  Y. 
Evan  sv  I  lie  A.iamant  Factory,  Kvans- 

vlUo,  Ind. 
The  Flshbaok  Plaster  Co.,  «7  Cham. 

of  Comm.,  Toledo,  O. 
Fiizserald    Plaster     Co.,      Alleghen", 

Fa.;    Springfield,    111.;    Peoria.      III., 

and  Huntingdon.  W.  Va. 
Forrester    Plaster   Co.,    ft.    KIrtland, 

Cleveland,  O, 
Ft.  Dodge  Plaster  Co.,     Ft.     Dodge. 

la. 
Samuel  H.  French  &  Co.,  4th  &  Ccl- 

lowhlll.  Philadelphia,  Pa, 
Gibraltar    Wall    Plaster   Works,    1007 

Ningara,  Buffalo.  N.  Y, 


I  Google 


PLASTER  MANUFaOTITBEBS. 


F.    Godfrey    &     Bro.,     100     Monrue, 

Qrnnd  Rapids,  Mich. 
Golden  Gate  Plaster  Mills.  21E  Mcdn, 

San  FraaciBCO,  Cat- 
Grand    Rapids    Gypsum    Works,    42} 
Mich.  Trust  Co.  Bldg..  Grand  Rap- 
ids. Mich. 
Grand  Rapids  Plaster  Co..  65  Monroe, 
Grand  Rkplds,  Mich.    (W.  8.  Hovey. 
Gen.   Aet.). 
Granite  Hard  Wail    Plaster,  61i  4th, 

N.,  Minneatiolls,  Minn, 
Granite    Wail    Plaster    Co.,    Grand 
RapldB,    Mich.,    and    Port    Clinton 
and  Toungstown,  O. 
Great     Western     Piaster     Co.,    Blue 

Rani  da.   Kan. 
Gypsum    Products    Mtg.    Co.,    Grand 

BaDlds,  Mich. 
HammlU   &   Gillespie,   240  Front  St., 

New  York. 
Hearfield,  Bannister  &  Co.,  320  San- 
some.  San  Francisco,  Cai. 
HlRginson  Mtg.  Co.,  Newburg,  N.  Y. 
■      International      Rock      Plaster      Co., 
Jersey  City.  N.  J. 
Iowa      Plaster       Association,       Fort 

Dodxe.  la. 
Kentucky  Wall   Plaster  Co.,  Water, 

E  ol  1st..  Louisville,  Ky. 

Keystone  Plaster  Co.,  Lock  Box  67«, 

Chester.    Pa.;    16   3.    Broad,    Phlla., 

Pa,;   6th    St.    wharf   S.    W..   Wash- 

ineton.  D.   C  &  William  sport.  Pa, 

J.  B.  King  &  Co..  1  BWay.,  N.  Y..  & 

New  Brighton,   S.    1..   N.  Y..   &  322 

Genesee,  Buffalo.  N.  Y, 

V.  C-  St  G.  B.  KlUB.  510  West,  New 

York. 
Lone  Star  Plaster  Co..  Quanah,  Tex. 
Marsh  &  Co..  Sandusky,  O. 
Michigan  Plaster  Co..  Grand  Rapids. 

Mich. 
Michigan  &  Ohio  Plaster  Co.,  Pythian 

Temple.  Grand  Rapids,  Mich. 
M!d3and    Plaster    ft    Cement 
Mlchisan  Trust  Bldg., 
las.  Mich, 
illdland   Plaster  Co..   BIdrs.   &  Trad- 
ers' ExcK,   Kansas  City,  Mo. 
Montana    Hard      Wall      Plaster      Co., 

Butte,    Mont, 
Montana  Plaster  Co.^  Joliet,  Mont. 
Nanoleon   Pulp  Plaster  Co..  719  The 

Nasby.    Toledo,    O. 
Newark    Lime   ft    Cement    Mfg.    Co., 

foot  of  Bridge  St..  Newark,  N.  J. 
New  EtlKland  Ailamant  Co.,  166  Dev- 
onshire, Boston. 
New  Jersey  Adamant  Mf*t.  Co.,  New- 


Newklrk    1 


Works.      Newklrk, 


Old   Roman   Plaster   Co.,   Bast  Liver- 

Ottumwa  Plaster  Co..  Ottumwa.  la. 
Paragon  Plaster  Co.,  Syracuse.   N.  Y. 
Paragon     Plaster     &     Supply     Co., 

Scran  ton.    Pa. 
V,    H.    Parka   &   Son,    Decatur,    111. 
Peoria  Portland  Cement  Wall  Plaa- 

ter,  Peoria.  111. 
Phoenix   Plaster   Mills    (Wotherspoou 

&  Bon,  props.),  66  9th  Ave.,  N.  Y. 
Piatt  Piaster  Co.,  130  Fulton,  N.  Y. 
Queen  City  Plaster  Works,  7  Tona- 


i  Beach  Plaster  Mills,  R-< 


Beach, 


Rock  Plaster  MCg.  Co..  1019  Cham. 
of  Com.    Bldg,,   Chicago,   III. 

Rock  Plaster -Co.,  ot  N.  T,  &  N.  J., 
11  B'way.  N.  Y,,  and  ft.  7th,  Hobo- 
ken,  N.  J, 

Rock  Plaster  Co.,  Dresden,  O, 

Rock  Plaster  Mfg.Co.,  Columbus.  O. 

Rocli   Plaster   Co.,    Providence.    R.    I. 

Rock  Plastsr  CSamuel  H.  French  ft 
Co.,  agents).  4th  and  Callowhili, 
Phlla,,   Pa. 

Rockford  Wall  Plaster  Co.,  Rock- 
ford,  111. 

Roman  Cement  Plaster  Co..  Spring- 
vale.  Kas. 

Royal  Cement  Plaster  Co.,  Sallna, 
Kas..  and  S.  end  o£  18th  St.  Bridge. 
St,    Louis. 

Royal  Plaster  Co.,  8th  c.  Culvert,  Cin- 
cinnati, O. 

SaUoa  Cement  Plaster  Co.  Sallna, 
Kas. 

aouthweatern  Plaster  Co.,  Savannah, 
Qa. 

Bprtngfleld  Eureka  Hard  Plaster  Co.. 
Springfield,  Mass. 

Standard  Cement  Plaster  Co..  Lara- 
Sinn  da  rd     PlBHter       Co.,     RaffHlo, 


)  Wall   Plaster  Co.,   Wlncna, 

Minn. 
Calvin  Tompkins,  120  Liberty  St.  New 

York. 
Union  Mills.  Grandviile.  Mich. 
The  Warner  Miller  Co..  Railroad  Ave. 

Nev.'  Haven,   Conn. 
L,  A.  WatkfnB  Merchandise  Co..  1525 

Wazee  St..  Denver,  Coi, 
Windsor  Cement  Co..  166  Devonshire, 


,    65   9th    ; 


.  Mas 
Wotlierspoon 

New  York. 
Wymore  Plaster  Co.,  Wymore.  Neb. 
Zenith  Wall  Plaster  and  Finish  Co., 

11  N.  3d.  Minneapolis,  Minn.;  South 

St,    Paul,    Minn.,   and    Fort   Dodge, 

la. 
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INDEX 


Acceleraled  Tests  of  Cement.... H.  39 
PhlladelFhla  D.  P.  W.  Specinca- 
oaUon  53 

Adulteratlona  of  Cement   28 

Adulterations  with  Slag'  29 

AdulteratlotiE.  Street  of  80,  81 

Aeration  o(  Cement.  U.  8.  Navy 
E^eclficatlon  37 

Age  ol   Briqueltee   34 

American  Society  of  Civil  EnglnterB. 

Tests     for     Cement     recommendal 

t(y  21,  23,  24.  26.  28,  27 

Analysis,  Chemical,  of  Cement.  (See 
Chemical  Analyses), 

Arches.  Concrete  and  Steel- 
Keepers   and   Thacher   Speclflca- 

tlona   89 

MlBcellaneous  Items  91,  92 

Indianapolis  E^cltlcatlons    92 

Miscellaneous  Items  K 

Architects— 
List  of.    SupervlHlng-    Use    of    Ce- 
ment    5S* 

Specifications   for     Cement.     Phila- 
delphia     W 

Artificial  Stone.  (See  Stone). 
Walks.  (See  Sidewalks). 

Ball   MlllB    13,15 

Baltimore,  Md.,  Cy.  Engr.  Specifica- 
tions for  Cement.  Natural  and 
Portland 54 

Boiling  Teat,  (See  Accelerated  Tests). 

Bonna  System.  Concrete  and  Steel 
Construction  76 

Bordenave  Concrete  and  Steel 
Construction  7S 

Brands  of  Cerotnt  7 

List   of  American    310 

List  of  Foreign  32T 

Briquettes— 

Mixing  Cement  for. 24 

Molds   for 14! 

Proportion  of  Water  for 24 

Tensile  Strength  of  23 

U.  S.  Navy  Specifications  for  Mak- 
ing    38,  39 

Buffalo,  N.  Y..  Dept.  Put).  Works. 
Specifications  for  Cement.  Natural 
and  Portland   54 

Caslns     for     Concrete     Facing     and 
Forms- 
Hannibal   &    St.   Joseph   Specifica- 
tion   102 

Illinois  Central  Speciflcatlnn   99 

lndlanap.ilis  Specification  93 


Keepers  &  Thacher  Specification  90 
New  York  Central  R.  R.  Specifica- 
tion   103 

Amount  In  Cubic  Yard   of  Mortar 

and  Concrete  13 

Amount  Required  for  Briquettes  21 

DeflnlUons  of  Classes  9.  10.  11 

Development  of  Industry  16-20 

Bx|>ort    of    20 

Natural  Hydraulic  9 

PianU,    Engineers'    Designing... .585 
Proportionate      Use      of      Various 

Kinds  19,  20 

Specifications.  See  Portland  Cement 
and  Natural   Hydraulic  Cement. 

Testing   of    21 

Centerlne  (or  Concrete  Arches  90,  91 
Certificates  of  Test  Required  In  In- 
dianapolis   47.  t9 

Checking  of  Cement.    See  Soundness. 
Chemical  Analysis  of  Cement. .28,  30 

ArciiltectB.  SpeclllCHtlonH   «0 

Buffalo  D.  P.  W.  Speclflcatlon  ...,64 

Indianapolis  Speclflcatlon  49 

Laboratories  and  Engineers'    Mak- 
ing     585 

Philadelphia    D.     P.    W.     Speclflca- 
tlon   53 

Readlns     I>ept.     Sewers     Specifica- 
tion   58 

St.   Louis   Water    Dept.     Siieciflca- 

tlon  69 

U.  S.  Navy  Specification  *T 

Waiiabout,      Brooklyn      Specifica- 
tion     49 

Results    of,    Analyses- 
Alma  Portland  IM 

Alpena  Portland  '58 

Alpha  Portland  'S8 

Atlas  Portland !« 

Birmingham  PoiEuolana  164 

Bronson  Portland  1« 

Buckeye  Portland  168 

Buffalo  Portland  ITO 

Ca'tsklll  Portland  174 

Chicago  Portland  ..* ITfc 

Colorado  Portland ITV 

Defiance  Natural  181 

TMamond  Portland 1S2 

Emplr-  Portl-^nd   186 

Fort    Scntt    Natural    VV7 

Fowie-  f-  Pn-  Natural    1S7 

Glens  Foils  Portland   189 

Illinois  Stpel  Co.   Portland 192 

Impfrl'l  Portland  Ia4 


.C^OO'^IC 


Chemical  Analyses,  Boaulta  oC  luuii- 
tlnued). 

Iroquola  Portland   '.»T 

James   River   Natural, 1*7 

Wm.  Krauee  Portland  19S 

Mankato  Cement  Rock   . .         .2U> 

Marquette  Portland  207 

Maryland  Fozzuolana   207 

Michigan  Alkali  Portland ^09 

Michigan  Portland   210 

Milwaukee  Natural   ..3S3 

Nazareth  Portland  JiS 

Omega  Portland  ....217. 

Phoenix  Cement  Rock  "...219 

Phoenix  Portland   893 

Texas   Materials   22G 

Virginia    Portland    338 

Wabash  Portland  230 

Western  Portland  2SS 

Wlilte  Cllfrs  Materials  233 

Cisterns,    Plastering    130 

Quantities   of   Materials    Required 
for  138 

Clips        for       Holding       Teat       Brl- 

Colora  for  Cement  Work  81 

Sidewalka    106,    m 

Compreaaion  Strength  of  Ce- 
ment   22.  33 

Of  Concrete  72 

And  Steel  Combinations  TS 

Buffalo  Specification  123 

Compresalon   Strength  of 72 

Dumping  of  Under  Water 79 

Effect  of  on  Iron    7B 

For  Sewer      Pipe      and     Building 

Stone  131 

For   Street   Foundation.  Indianapo- 
lis Specification 128 

Indlanapoha      Specification,      Nat- 
ural   125 

Indianapolis     Specification,      Port- 
land  Cement    94 

Ingredients  of  a  Cubic  Tard  of  and 

Cost    63 

Keepers    &   Thacher   Specification. 

Portland  Cement   86 

Miscellaneous  Uaea  of 78,  79.  SO 

Proportions    for,    for    Varloua   pur- 
poses   129 

Quantities       of       Materiala         Re- 
quired   13S,  137 

Relative     Cost     laying  Wet    and 

Specification  for     on     Penna.     A  v. 
Subway,  Philadelphia,  Natural.51 

Uaea  of  6a 

Weight   of   13B 

See  also  Portland  Cement  and  Nat- 
ural Hydraulic  Cement, 
Connections  of  Concrete  Surfaces, 8S 
Conrow.  Herman,   on  Wet    and  Dry 
72 


Cone 
Contn 


Uat   of,    Using   Cement    . 


Cost  of  Mortar  62-71 

Of  Laying  Wet  and  Dry  Con- 
crete   ra 

Cottancin  System,  Concrete  and 
Bteel  Conalructlon   76 

Cracking  of  Cement  (Bee  Soundness). 

Crossings,  Street,  of  Cement  Con- 
crete    77,   120 

Curb  and  Gutter  77 

Specifications 116,  118 

Parkhurst  78 

Specltlcatldns 119 

Davldaen   Tube  Mills    .,,". 13.   IB 

Dealers  In  Cement  ^ 

Uat  of  3W 

In  Lime  and  Plaster,  Ust  of.  ...626 

Definitions  of  Classes  of  Ce- 
ment   9,  10,  11 

Density.  Apparent 30 

Descriptions     of    American      Cement 

Works   and   Procesaes    163 

Of  Foreign  Cement  Works  and 
Proceaaea 236 

Detroit,  Mich..  Board  of  Public 
Works,  Specifications  for  Cement, 
Natural  and  Portland  67 

Driveways  of  Cement  Oincrete 77 

(See  also  Sidewalks.) 

Drainage  of  Arch   S9 

Dry  Concrete    72 

Dry  Process  of  Making  Portland 
Cement. ...167,    159,   170,    174.    177.   173,      ■ 

196,  198,  SOO.  203,  232,  218,  ^7,  2a>.  233. 
Prom  Slag 177,  193 

Bnglneera,  IT.  S.,  Specifications  for 
Cement  40 

Engineers,       Supervising      Use      of 

Testing   Cemenl    685 

Cement,    Uat   of 624 

Designing  Cement  Planta   585 

Estimates  for  Cement  Work,  Data 
for  62.  134 

Expanded  Metal,  Concrete  and 
Steel  Constructions  76 

Expansion    Jolnta    In    Concrete    Ma- 

Faclng,  Brick.  With  Concrete  Trim- 
mings   88 

Concrete,     for     Piers     and     Walls 

87.   100,  103 

Fences  of  Cement  Concrete 77 

Filler  for  Brick  Pavement,  Ce- 
ment  127 

Fineness 22.  30 

Apparatus  for  determining 1*4 

Architects    of    Philadelphia.    Speclfi- 

^       cation.  Portland  60 

Baltimore    Cv,    Engr.      Specification 

Natural  &  Portland 54 

Budalo.    D.      P.      W.    Specltlcatlnn. 

Natural    and    Portiind 54 

Detroit     B.    P.     W.,     Specification. 

Natural  and   Portland 57 

Hendrtcka  Specification,  Natural  and 
Ponland    « 


I,  Co  Ogle 


IndlaiiapoltB  Sped Aca)  Ions,  Natural 
and  Portland   tl,   48 

Walla  bout  Brooklyn  Spectftcatlon. 
Portland   ..« 

Keepers  &  Thacher  Speclflcatioti. 
Portland  85 

N.  T.  Central  R.  R,  Speclflcatlon , 
Natural  and   Portland 42 

Pennsylvania  Ave.  Subway  Phila- 
delphia Bp^clllcHtlon,  Natural. ...51 

Pennsylvania  R.  H.  Specification, 
Natural  and  Portland 43 

Peoria  Cy.  Bngr.  Speclflcatlon,  Nal- 

Phlladelphia  D.  P.  W.  Speclllca- 
tlon.  Natural  &  Portland....:. 62.  Si 

Plltsburg  Bur.  at  png.  gpeclflca- 
tion.   Natural   and   Portland M 

Railroad  Spedflcatlop.   Portland. .a 

Reading  Depl.  Sewers  apeclflcation. 
Portland 6a 

Bt.  Lou  la  Water  Dept.  Speclflca- 
tlon.   Portland 60 

Topeka  Melan  Arch  SpeclflcBtlon, 
Portland    4G 

f.  8.  N^vy  Speclflcatlon,  Port- 
land     37 

Wallabout  Brooklyn     Bpecldcation, 

Portland  Id 

Fire  Proof  Mortar   gl 

Floating.     See  also  Plaaterlng. 
Floors  or  Cement  Concrete. ..  .77,   121 

Fcr    Wet    Cellars m 

Forms  for  Concrete  Structures.     See 

Foundations: 

For    BrldBea    8R.    93 

For  Street  RhIIwbjs,  Chicago  Sp;cl- 
flcallons  133 

For  Walks, .104.  1(16.  1(17.   IBS.   Ill,  IH 
Powler,    C.    B„    on    Materials    In    a 
Cubic  Yard   of   Mortar   and  Con- 
crete  71.    72 

Freight  Rates     on     Cement.       Table 

facing  page   149 

Frost,  Bffect  of,  on  Mortar  SO 

atopa  Laying  of  Walks 117 

Oatewaye  of  Cement  Concrete 77 

Granite.  Crushed,  for  Concrete.  Specl- 
dcat'on    97 

For    Sidewalk    Concrete.      105.      lOti, 
112.  113,  116. 
Granitoid  ^dewalks.  See  Sidewalks. 
Granolithic  walks.     See   Sidewalks, 
Gravel    for    Concrete 74 

For    Sidewalk  Concrete.108.  Ill,  IIS.  116. 

WelRht    of 13B 

Grlffln  Mill 13,  H 

Grinding      Machinery      for      Cement 

Mills 13 

Gutter.  See  Curb  and  Guttter. 
Hannibal  &  St.  Joseph  R,  R.    Speci- 
fications for  Concrete  Wall 101 

Hendricks  Speclflcflllona  for  Cement 

for  Railroad  'R'ork.  Natural  and 
Hydraulic 44 


Henneblque  System.  Concrete  and 
Steel  Construction 76 

Hyatt  System,  Concrete  and  Steel 
Construction 76 

Hydraulic  Cement,  Katural 9,  10 

Illinois  Central  Railroad  Concrete 
Speclflcationa  97 

Improved     Natural    HydrauUc    Ce- 

Indlanapolla— 

Specifications  for  Cement 4£ 

Sneclflcatlons     for     Concrete     and 
Steel  Arch  Bridges  92 

Introduction S 

Iron,  Effect  of  Concrete  On 75 

Keepers  &  Thacher.  Speidfica-tions 
tor  Concrete  and  Steel  Bridge....  S4 

Kllns- 
Comparatlvo     Use     of     Rotary     & 

Vertical 20 

For  Burning  Cement  IS 

Introduction  of  Rotary  17,  IB 

Rotary  14 

Labor  Required  for  Laying  Con- 
crete   7! 

LaboratoMes 6.  3 

Analyzing  and  Testing  Cement.  .5^ 

Lathbury  &  Spackman  140 

Philadelphia.  Testing 62.  lU 

Purdue  University 147 

Laying   Concrete.    See    Placing    Con- 

Lehlgh  District  Cements  10 

Portland  Cements  IT 

Effect  of  on  Mortar  80,  SI 

List  of  Dealers  In   £26 

LlBt  of  Manufacturers  of  628 

Manufacturers  and  Dealers   S 

Weight  o( I3S 

Machines  Classes  of  (or  Mixing  Con- 
crete    73,  T* 

Machinery  Manufacturers  8 

For  Cement  Plants.  List  of  Manu- 
facturers     688 

For  Cement  Users    ESS 

Machines          for          Testing  Brl- 

qupttes  27,  34,   40 

Magnesia  In  Cement- 
Architects      of     Philadelphia     Re- 
quirement    80 

Buffalo  D.  P.  W.  Bequlrement. .  51 
Reading    Dept.     Sewers     Require- 
ment      58 

St.  Louis  Water  Dept.  Require- 
ment      69 

U,  8.  Navy  Requirement 39 

Manufactories  ot  Cement.  See 
Works. 

Manufacturers  of  Cement- 
List  of  American  240 

List  of  Foreign  306 

List  of.   of  Lime    , 62S 

Masonry.  Mortar  Required  for....  137 


Arch       bridge       at       lodlanapaHa, 

Ind   46 

Arch  Bridge  at  Topeka,  Kaa.,  Spe- 

clllcatl{>iie  for  .'....  -.-'.^  -  45 

SyBtem,    Concrete   and    Steel     Con- 

Btructlon  76 

Microscopic  TeBtB  30 

Mixing    Concrete,    Speclflcatlcns    for 
ST,  98,   10£,  103.  128 

Mixtures  for  Concrete  62,  Tl 

Keepers     &     Thacher       SpedBca- 

Molds  for  Making  Briquettes  26 

Monler  Arch  Bridge  In  Philadelphia  4R 

Invention  of.  Construction  75 

Method   of   Concreting  Philadelphia 

Arch  S3 

Special  Constructions  131 

Mortar— 

Burralo  a|!e<dncatli>nB  123 

For  Laying  Brick  and  Stone  131 

Indianapolis  Spec  Ideations  124 

Ingredients  of  a  Cubic  Yard  of  and 

Cost  62 

Philadelphia    Speclflcatlona,     Nat- 
ural   61.  122 

Philadelphia     fitieclfl  cations,     Port- 
land   128 

QuantlUes  of  Matnlals  Required  136 

Required  to  lay  Masonry  137 

RetemperInK  30 

Speclfled  Proportions    Fenna.     Ave. 

Subway. 
Water-tight  Cement  130 

Natural  Hydraulic   Cement    » 

An  Insufficient  Specification  58 

Baltimore  Cy.  Engr.  Specification  51 
BufTaloD.  P.  W.  Specification  ,...54 
Concrete.  Chicago  Street  Railway  133 
Concrete.  H.  &  St.  J.  R.  R.  Speclfl- 

Oons    .102 

Concrete,  _   Hi.      Central     Bpecillca- 

Concrete;  Where  Used  97 

Seflnltlons  of  tl,  1ft 

Detroit  B.  P.  W.  Specifications  ..57 

Development  of  Industry 12 

Discovery  of  11 

Distribution  over  Country 12 

Hannibal  &  St.  Joseph  R.  R.  Spacld- 

catlons  101 

Hendricks  Specifications  45 

Indianapolis  Speclficatlona   47 

N.  Y.  Central  R.  R.  Specifications  42 
Penna.    Ave.    Subway.    Philadelphia 

Specifications    61 

Pennsylvania  R,  R.  Co,    Specifica- 
tions   43 

Peoria,  III..  Cy.  Engr.  Sewer  Speci- 
fications     B9 

Phlladelpt^a   D.   F.     W.     Speclfica' 

tlons   52 

Flttsbure    Bureau    of   Eng.    Specifi- 
cations    56 


Process  of  Making. 

12.  197.  20O,  203,  204,  213.  215,  227 

Rfqulred  to  Lay  Sewer  Pipe ISS 

Weleht   of    136 

Navy  U.  S.,  Specifications    for    Ce- 

New  Torit  Central  it.'  it.','  Spedflca- 
tlons  for  Cemen^.  Natural  and 
Portland  42 

Speclflcattons    for    Contrete    Mixing 
and  Placing l(E 

Ornamental    Uses     of     Cement     and 
Concrete 77 

Packing  of  Cement— 

An   InsutHdent  Specification 58 

Detroit  B.  P,  W.  Speolflcallon....  57 

Methods  of,  and  Shipping  135 

Philadelphia   D.    P.    W     Speclflca- 


tlon  . 


St.  Louis  Water    Dept. 


V.  B.  Engineers  Specification 40 

U.  S.  Navy  Specification  37 

Wallalwut       Brooklyn       SpedBca- 


Keepera  &  Thacher  Specification.  86 
PennsylvanlH   R.   R.    Co.    Speclflc;i- 


..  50 

Pennsylvania  Ave.    Subway,    Phlla- 
di-lphla.  Specifications  lor  Cement, 

Natural  and  Portland  51 

Pennsyl I'anla  R.  R.  Co.,  Spoolfioatlon 
for  Cement.  Natural  and  Port- 
land   43 

Peoria,  III.,  Cy.     Engr.    Specification 

for  Sewers,  Natural  Cement 59 

Philadelphia.   Pa..   Dept.     of    Public 
Works.  Specifications  for    Cement. 

Natural  and  Portland  52.  SI 

Piers  of  Concrete 76,  78 

Pittsburg.  Pa  ,   Bureau  oC  Engineer- 
ing.     Spedflcatlons     for     Cement. 

Natural  and  Portland   ra.  56 

Placing  Concrete  96,  100,  102,  103 


t   of  I 


..626 


Clsti 


■lount  Of  Cement  Required  for.lJT 
.  130 


<>i'  Cement  Mortar  87,  102 

See  Also  Stucco. 
Portland  Cement- 
American   and     Foreign.     Com 

tlve  Use  of    

lent  Specification.. 
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Archltecta  of    Pblladelptila,  Specin- 

eatlons SO 

Baltimore     Cy.      Engr..     SpeclRoi- 

tiona   S4 

Buffalo  Dept.   Pub.   Works,   Spetlfl- 

catlonB   54 

Comparison    or     Amounts     of,      by 

Vertical  and  Rotary  Kilns 20 

Concrete  for  WaltCB  and  Driveways, 

Sptoincallons  for.  .104.  106,  107.  109. 

Ill,  ]1« 

Concrete,    III.      Cent.      Speclflcatlons 

tor  91 

Concrete,  Where  Used  97 

Detroit  B,  P.  W,  Speclflcatlons. . .  .G7 

General  DeHnltlon    10 

Hendrlcka'  Spec  Idea  lions  ,'« 

ImportB  of  20 

IndlanapollB  Speclncatlons  M 

Keepers      ami      Thacher      Speclfi  ca- 
tions   86 

List  of  Uses  for  SI 

Materials    Us«d    in  Making.  .12.  is, 

IE.  IS 

Mortar.  Amount  Required  for  Plaa- 

terlng 137 

Mortar  Required  for  Cisterns 13S 

N,   T.  Cent.   R.  R,  SpecmcatlonB..42 
Penn.   Ave.    Subway,     Philadelphia. 

Sped  flea  tions   61 

Pennsylvania  R.  R.  Specifications. 43 
Philadelphia     Dept.     Pub.     Works 

apeolflcatlona  52 

Pittsburg     Bureau     of   EkiglneErlng 

Speclflcatlons  55 

Process  of  Manufacture 13.18 

Railroad  Specltlcatlons  41 

Reading     Dept.      Sewers     Speciflca- 

tlona 58 

Regions  and   Their    Products 19 

Required  for  Cement  Pipe  .,!38 

Required  tor  Sidewalks   13S 

at.   Louis     Water     Dept.     8peclflca- 

tions 59 

Speclflcatlons  for  Walks    ....115,  13) 

Standard  Deflnltlon  U,  3.  A 11 

Topeka      Mel  an      Arch      Speclflca- 
tlons     45 

U.    S.     Einglneer     Office,    St.     Paul. 

Speclflcatlons  40 

U.  S.  Engineer's  Specifications. ...36 
U.  B.  Navy  Dept.  ^lecincatlons. . .  .37 
Wallabout       Brooklyn         Speclnca- 
tlons    49 

Weight  of  135 

Poziuolana  10.  16 

Deflnltlon  11 

Process  of  Manufacture. .16,  1B4,  1S2, 
207 

Preface 5 

Processes     of     Manufacture     of   Ce- 


SPe  also  Dry  Process,  Natural  Ce- 
ment, Process  of  Making,  Poz- 
Euolana.  Semi- Wet  Process, 
Silica       Portland      Cement.     Wet 

Quality  of  Cement— 

An  insufficient  Speciflcatlon 58 

Detroit  B.  P.  W B7 

Hannibal  &  St.  Joseph  R.  R.  Sped- 

tVcatlon : 101 

Hendricks  SpedScatlon 4* 

Indianapolis  Melan  Arch  Speciflca- 
tlon  «,  47 

Keepers  &  Thacher  Sped  float!  on.  .85 
Peoria  Cy.  Engr.  Speciflcatlon.. ..59 
I^ttsburg   Bur.    of   Eng.    Spedftca- 

tlon 

St.    Louis    ' 


...55 
■    Dept,    Speclflca- 


Toi>elta     Melan 


U.  3.  Engineers  Speciflcatlon 40 

TJ.  B.  Navy  Specification 37 

Rafter,  Geo.  W.,  on  Theory  of  Con- 
crete   7! 

Railroad    Work,     Specifications    for 

Cement  for ,.41.  43.  43,  44,  46 

See  also  Street  Railway. 

Ransom e  System.  Concrete  &  Steel 
Construction 7B 

Reading,  Pa.,  Dept.  of  Sewers,  Sped- 
ftcallon  for  Portland  Cement 68 

Hetemperlng  Morlar SO 

Rosendale  Cements 10 

Rotary  Kiln,    See  Kiln. 

Sabln.  L,  C.  on  Ingredients  of  a 
Cubic  Yard  of  mortar  and  of  Con- 
crete and   Their  Cost   62,  71 

St.  Louis.  Mo.,  Water  Department. 
Specifications    for    Cement SB 

Sales 


List    of    335 

Salt  m  Mortar lOB.  128 

Sampling  Cement 26,  29 

Hendricks   Specification 44 

Keepers  &  Thacher  Specification.  .86 
Pennsylvania    R.    R.    Co.    Speclflca- 

Pittsburg    Bur.    of    Eng.    Speclflca- 


Amount  in   Cu.    Yd.   of  Mortar  and 

Concrete 7i 

Boiler's  Speciflcatlon 123 

Buffalo   Spedflcatlon   123 

Effect  of  Increase  of  Propoirtlon  on 

Morlar    76 

Effect  of  SlEo  of  on  Concrete 74 

For   Concrete,    Hannibal   &   St.    Jo- 
Joseph  Speolflcation 101 

For  Concrete.  Tllinols.  Central  Specl- 


...108.   116 


Indianapolis  Speclflcatlon  124 

Keepers    &    Thacher     Speclflcatlons 

(or   Testa    8fi 

Pennsylvania    R,     B.   Specification 

for  Tfsts  « 

Peoria    Cy.    Engr,    Specification    tor 

Tesla  69 

Philadelphia  Specification m 

PltleburK    Bur,    ol    Ens.    Specifica- 
tion tor  Testa   66 

Standard  for  Tests. „ 26,  30 

U.    8.    Engineers'    Specification   for 

Tests    38 

U.  S.  Navy  Specification  for  Teats.3g 
Walla  bout.    Brooklyn,      Specification 

(or    Teals    M 

Weight  of  63,  135 

Sea  Water.  Cement  (or  Use  In 49 

Semi  Wet,  Process  o^  Making  Port- 
land  Cement.  IM.  1S6.  178,  182.  184, 
188.  £31 

SetUng  of  Cement    ffi 

Baltimore     Cy.       Engr.       Specifica- 
tion    M 

Buffalo  D.   P.  W.   Specification..  54 

Hendricks  Specification   44 

N.     Y.   Central     R.     R.     Speclflca- 

Penna.     Ave.      Subway,    Philadel- 
phia Specification  51 

Pennsylvania   R.    R.   Co.    Specifica- 
tion    43 

Peoria  Cy.    Engr.    Specification..  5S 
Philadelphia      Apparalua      (or    De- 

termlng  time  of  144 

Philadelphia  D.     P.     W.     Specifica- 
tion    B3 

Railroad   Bpeclflcatlons  41 

Time  of  32 

Topeka  Mel  an  Arch  Specltlcatlon  AS 
U.         S.         Engineers         Speclfica- 

Uon    40.    41 

U.  S.   Navy  Bpecldcatlon    37 

Wall  about        Brooklyn        Specifica- 
tion   49 

Brick,    Specifications.      Indianapo- 
lis  , 124 

Cement   Required   to  Lay 139 

Concrete    78,    131 

Pipe.  Specifications,  IndianapoIIs.126 
Pipe.     Amount     of     Cement     Re- 

quired  138 

Sidewalks— 
Aroount  of  Cement  Required  for  13S 

Comparison  of  Specifications....  114 

Indianapolis  Specifications  110 

Keepers       &      Thacher      Specifica- 
tions for m 

Pitlsbur«  ^leclfli'atlons  108 

St.  Louis  Specifications  IDG 

Specifications  for  104 

Silica  Portland  Cement- 
Process  of  Making  234 

Slevps  for  AscerialninK  fineness. 38,  65 


Slag,  Cement  FroR:..10,  1 


192.  l: 


,  an 


Soundness   o(   C 

Architects  of  FhUadslphia,  Speci- 
fication, Portland  60 

Baltimore  Cy.  Engr.  Specifications, 
Natural  and  Portland   64 

BufCalo  D.  P.  W.  Specification, 
Natural  and  Portland   B4 

Hendricks'  Specifications.  Natural 
and  Portland   46 

Indianapolis  Specifications.  Nat- 
ural and  Portland   47,  4K 

Keepers  &  Thacher  Specification. 
Porlland  S« 

N.  T,  Ce-itral  R.  R.  Specifications. 
Natural  and   Portland 42 

Pittsburg  Bur.  of  Eng.  Specifica- 
tions, Natural  and  Portland  .56.  lOB 

Pennsylvania  R,  K.  Co.  Specifica- 
tions,  Natural  and   Portland. ...4.<t 

Peoria  Cy.  Engr.  Specification,  Nat- 
ural     59 

Phlladelpl.la  D.  P.  W,  Specification, 
Natural  and  Portland 62,  53 

Railroad  SreclHcatlons,   Portland. 41 

Reading  Dnpt.  Sewors  Specification, 
Portland    58 

St.  Loulri  Water  DepL  Specification, 
Portland    60 

To(B:ka  Melan  Arcb  SpectfluattonB, 
Portland   46 

U.  S.  Elnglneers'  Specifications, 
Portland   41 

IT.    S.    Navy      Specification.      Port- 

Wallabout.  Brooklyn.  N.  Y  ,  Speci- 
fication. Portland 49,  60 

Sited  ficatlons 6,  35 

For  Cement 36 

For  Use  of  Cement   i3 

Variations  In  Requirements £6 

See  Portland  Cement  and  Natural 
Hydraulic  Cement. 

Specific   Gravity    30 

Annratus    for    Determining 146 

Philadelphia   D.    P.     W.     Specifica- 
tion. Natural  and  Portland.  .62,  63 
Wallabout.  Brooklyn.  Specification, 

Portland  43 

Sprinkling  Concrete BS.  95 

Steel  and  Concrete  in  Combination.. 75 
Specificiitior>s  for,  Indlanapoll9.93.  34 
Specifications  (or.  Keepers-  and 
Thacher    84,   89 

Amount   In   cu,   yd.    of   Mortar  and 

Concrete   72 

Artificial   88,   131 

Facing   87.   S6 

For  Concrete.  Illinois  Central  Speci- 

flcation   97 

For  Concrete.   Specifications 102 

For  Sidewalk  Concrete. .105,  lOj,  107, 
108,  116,  lie 
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Weight  of  Broken  136 

BtoragB  of  Cement— 

An  insufficient  Speolflostlon 6B 

Philadelphia    D.    P.    W.    SpedHca- 

tlons  62 

Pittsburg   Bur.    of   Eng.    Speciflca- 

Bt.    liOulB    Water    Dept.    Spectflca- 

tlona 60 

U  8.  Navy  SpeclficaUons 37 

Wallabout  Brooklyn  Sped  flea- 
Street  Railway  Foundations.  Chi- 
cago Specin cations  1S3 

BtreetH  of  Cement  Concrete 77 


Reading    Dept.     Sewer 


1   Water   Dept.   Speolflca- 


SuperviBora  of  Cenn 

List  of 

Supplies    for    Cemei 


s  In  . 


Plants,    Deal- 
BBS 


Temt>eratures— 

mttsburg   Bur.    of   Eng,    Speclflca- 

tlon  of.  tor  Tests 56 

Tensile  Strength,  Teat  Recom- 
mended.,*.  21.  23,  24,  33 

An  Ineuffldent  Spedtlcatlon 5S 

Apparatus  for  Determining 146 

Architects  of  Philadelphia  Specifi- 
cation,   Portland  60 

Baltimore  Cy.  Engr.  Specification. 
Natural  4  Portland M 

Buffalo  D.  P.  W.  Speclllcatlon. 
Natural  &  Portland H 

Detroit  B.  P.  W,  Specification, 
Natural  &  Portland 57 

Hannibal  &  St.  Joseph  R,  R,  Bped- 
flcatlon.  Natural 101 

Hendricks  Sped fl cation,  Natural  & 
Portland 44 

Indianapolis  Bpeciflcatlons,  Natural 
&  Portland 47,  4S 

KeeperH  &  Thacher  Siwclficatlon, 
Portland 86 

N.  T.  Central  R.  'R.  SpeclfloatlonB. 
Natural  &  Portland 42 

Of  Mortar,  Philadelphia  Speci- 
fication. Portland  123 

Penna.  Ave.  Subway.  Philadelphia. 
Natural  &  Portland El 

Pennsytvania  R.  R,  Co.  Siieclflca- 
tlona.  Natural  ffi  Portland 4B 

Peoria,  111.,  Cy.  Bngr.  Specifica- 
tion, Natural  59 


Philadelphia  D.  P.  W.  Specifica- 
tion, Natural  &  Portland 63 

fltlsburg  Bur.  of  Eng,  Specifica- 
tion, Natural  &  Portland Gfi 

Railroad  Specifications,  Portland. 41 

Reading  Dept.  Sewer  Specification. 
Portland  ,BB    ' 

St.  Louis  Water  Dept.  Speclflea- 
tlon.  Portland  W 

Topeka  Mel  an  Arch  Specifications, 
Portland 46 

U.  S.  Engineers  Specification, 
Portland  40 

n.     S.     Navy     S.iecincatlbn,     Port- 

W^allabout  Brooklyn  Specifica- 
tions. Portland  50 

Testing  laboratories  6 

Methods  of  n 

Tests,   Accelerated  2n 

Laboratories  and  Engineers'  Mak- 
ing   585 

Results  of 
American  Cement   Co.,   Giant.  .245 
Atlas  Portland  Cement  Co.'a  At- 

laa    247 

Buckeye   Portland     Cement   Co.'B 

Buckeye    260 

Diamond   Portland   Cement   Co.'s 

Diamond  260 

Glen  a    Falls      Portland      Cement 

Co.'B  Ironclad  263 

Olens    Falls     Portland      Cement 

CO.-S   Victor  264 

Illinois  Steel  Co.'s  Universal.  .268 
Michigan    Alkali      Co.'s    Wyan-  i 

dotte    278 

Nazareth      Cement      Co.'s    Naza-   I 

reth  282 

Newaygo   Portland   Cement  Co.'s 

Gibraltar  ESS 

Phoenix       Cement       Co.'s     Phoe- 

Texas      Portland     Cement      Co.'a 

Uve   Oak    297 

Utloa   Cement   Company's   Black 

Ball  and  Clark.., 299.  300,  301 

Wabash    Portland    Cement    Co.'s 

Turkey    30* 

Thacher  System  Concrete  &  Steel 
Construction  76 

Ties,  Concrete,  (or  Street  Railway. 76 

Tools  for  Cement  Users  BBS 

Tube  Mills  13.  16 

Users  of  Cement  T 

List  of  Large  *26 

Uses  of  Cement  5.  62 

Volume,  Change  Of  Cement. 
See  Soundness  of  Cement. 
Walks.    See   Sidewalks. 
Wall.    Specifications  lor  Natural  Hy- 
draulic  Cement    Concrete 101 

Wallabout  Improvement,  Brooklyn, 
N.   Y.,   Testa  (or  Cement 49 
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i'enngylvanla    R.    H.    Co.,    Bpeci^ja- 
Clon  far,  In  Making:  Brlquettca.  .44 
PIttsbuTK.   Speclflcatlon     for     Mor- 
tar    lOS 

Proportion    Required      (or     Various 

Mortars,  Lime  and  Cement 136 

Proportion      of,      tor      Cement    Brt- 
Quettes.    Bee     Pastea,     Preparation 
of. 

Water   Prooflng    Concrete BO,    56 

■Water  Proof  Morlar 130 

Welsht'ot  Cement.. ..,...!&,  30,  40,  1% 

Baltimore   Cy.    Engr.    Speclllcatlon, 

Natural   ft    Portland £4 


Detroit  B.  P.  W.  Specincatlon,  Nat- 
ural  &  Portland. .» ,57 

Pennsylvania  Ave.   Subway,   Phila- 
delphia Specification,  Natural El 

St.    lAiuls    Water    Dopt.    Bpeclfloa- 

tlon,  Porllana M 

U.      3,      Navy    Speclflcation,    Port- 
land    37,  # 

Wet  Concrete  72 

Wet  Proceas  of  Mailng  Portland  Ce- 
ment ....  183.  166,  168,  174,  20S,  210,  214 
Works.  Description  of,  for  Manufac- 
ture of  Cement 163 

Workers  in  Cement  7,  8 

List  of 6*9 
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Warren  Brothers  Compi 

MAIN  OFFICE,  143  FEDERAL  STREET,  BOSTON,  MASS. 

Manufacturers  and  Dealers  iu  all  kinds  of  Coal  Tar  and  Asphalt  Ft 
for  use  in  all  claBses  of  work  except  Asphalt  Street  Paving. 


SIDEWALK  PAVIN6, 
CONCRETE  STRUCTURAL  WORK, 
KIOLITHIC  STONE  SIDEWALKS, 
BITUMINOUS  MACADAM  PAVEMENTS, 
ASPHALT  SIDEWALKS, 
TAR  CONCRETE  SIDEWALKS, 
STEEL  EDGE  CURBING, 
COMBINEB  CURB  AND  GUnER.ROOHNI 

WARREN'S  KIOLITHIC  CEMENT 

This  cement  is  especially  macufactured  for  ub  and  develops  the  best 
ties  possible  for  use  in  surface  structural  work.  It  is  not  specially  adap 
use  under  water, 

WARREN'S  ><  KIOLA"  ASPHALT 
is  specially  and  differently  prepared  for  all  different  uses  such  as  aide 
driveways,  roofing,  waterproofing,  block  filling,  rock  asphalt  maati 
We  are  free  to  use  all  classes  of  asphalt  under  this  trade-mark  and  uf 
that  which  is  moat  suitable  for  the  particular  use  for  which  it  is  inb 

WARREN'S  "PURITAN  BRAND"  OF  COAL  TAR  CEMENTS 

are  prepared  for  the  same  uses  as  the  "Kiola,"  using  aa  a  basis  the  tt 

duced  by  the  Cambridge  Gas  Works,  which  works  has  not  changed  t 

temof  manufacturing  gas  in  thirty  years,  and  produces  the  largest  qu 

of  straight  run  tar  produced  in  New  England. 

Our  laboratory  methods  of  selecting  Coal  Tar  Bitumens  would  ei 

from  nee  all  water  gaa  or  process  tars  which  represent  over  eighty  pet 

of  all  the  tars  on  the  market- 
Warren's  Patent  Laid  Kiolithic  Artificial  Stone  Curb  with  Galvt 

Steel  Guard  is  the  most  practical  and  beautiful  curb  in  eiislence. 
We  are  the  only  manufacturers  not  engaged  in  Asphalt  Street  F 

who  adopt  rational  and  careful  methods  in  preparing  bituminous  mati 

WARREN  BR0$.G0MPANY,I43  FEDERAL  $T„BOSTOtlt  Ml 
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